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Compound Milling Machine, 

The accompanying illustration represents a 
compound milling machine recently brought 
out, and now manufactured by E. E. Garvin 
& Co., 139, 143 Center st., New York City. 
By the use of this machine the milling of a 
sewing machine arm is reduced to one opera- 
tion, where formerly the face and base cuts 
were two distinct operations, taking up 
double the time of the method under con- 
sideration. 

Not only is a saving of time effected but 
accuracy is thoroughly insured, from the 
fact that a careless setting of the arm to be 
milled will have no effect upon the angle of 
the two faces, as that depends entirely upon 
how squarely the slides of the machine are 
fitted up, a point whichis carefully tested by 
the makers in their inspection of the ma- 
chine. 

As may be seen in the cut, the work is 
done by two face mills disposed at right 
angles to each other, one advancing as it re- 
volves, the other stationary with the work 
feeding by it. 

The main slide running parallel with the 
length of the bed is provided with a screw 
feed operated through a worm and gear by 
an 13” belt from the driving shaft of the 
fixed head, cone pulleys allowing changes 
of speed. 

As the main slide, or carriage, is moved 
along by the screw, carrying with it, past 
the cutter in the fixed head, the arm to be 
milled; the second cutter, whose head isalong 
slide planed at right angles to the main ear- 
riage, is moved with it and at the same time 
across it, thus taking the cut upon the second 
face, by means of a steel doe which moves 
in a diagonal slot made 
up of steel let 
into the top of the bed 
of the machine; the 
angle of the slot de- 
pending upon the pro- 
portion, in length, be- 
tween the two 
be milled. At 
of the the 
automatically 


pieces 


faces to 
the end 
cut feed is 
tripped 
by dropping the worm 
from the wear, and the 


carriage ois) thrown 
back, with a quick re- 
turn, by means of the 
large hand wheel at the 
end of the bed. 

The 
295” long, and is fitted 
to bed 


gibs ; 


main slide is 


With square 
the cross slide is 
25” long, and fitted up 
with dove-tail gibs; 
the bed is 86” long and 
20” wide at the 
and is 83” deep, weighing 
pounds. 


top, 
alone about 500 


The spindle boxes are of bronze composi- 
tion, and the front bearing of each spindle is 
24° diameter, and 44” long. All bearings 
have compensating adjustments for wear. 

Each spindle is connected to its own driv- 
ing shaft, in the ratio of 3 to 1, by gears 23” 
face and 3” pitch, which are accurately cut 
and carefully set that the spindles may run 


smoothly and without noise. The driving 
pulleys are 10” diameter for belts 3} wide. 
But one counter-shaft is required, as the 
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movable spindle is driven by a quarter turn 
belt traveling upon a drum 10” long. 

As the arm to be milled lays flat in the 
machine, and as the strain of both cuts is 
down against the bed, the fixture is thus a 
very simple arrangement, easily accessible, 
and suffers no strain upon the clamps during 
the cut. The plate upon which the fixture is 
placed is adjustable upon the main slide, and 
ean be taken from the machine by loosening 
four screws. 
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New AvroMatic 
The feed works are entirely covered by 
the bed of the machine, leaving no working 
parts exposed to chips and dust. 
Aside 
machine 


this 
adjusted to a variety of 


from sewing machine arms, 


may be 
with each 

Adjust- 
ment is provided to each spindle for setting 


work, where two faces square 


other are to be accurately milled. 


to the proper depth of chip, and allowing for 
the wear of cutters. 

The weight of the machine complete with 
counter-shaft, fitted with tight and loose pul 
leys, is 1700 pounds. 
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New Automatic Cut-off Engine, 

The engraving presented herewith repre 
sents a new automatic steam engine, built by 
The bed 
of this engine is of the well-known girder 


Harmon, Gibbs & Co., Corry, Pa. 


type, cast in one piece with the main pillow 
all bolted 


The eylinder is also cast 


block pedestal, thus avoiding 


joints at this end. 
in one piece with its pedestal, and the out 


board bearing is in shape similar to the bear 





Cur-Orr ENGINE. 


ing end of the frame, so that the foundation 
for the three supports of the engine are level 
one with the other. 

The 
ated by a 


flat-balaneed = slide, 


rovernor, 


valve is a oper 


Ball de- 


scribed in the AMERICAN Macuuntist of August 


which was 


18. In this arrangement, as our readers may 
remember, the governor acts as a weighing 
machine between the engine and the load, 
the change in stroke of the valve necessary 
to proportion the amount of steam to the 
load being controlled by the effort of the en 
to the work, instead of being 


vine do 
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As SECOND CLASS MATTER, 


effective by a change in speed of the en- 
vine, the clawm Heit® mnude* that there is not 
the slightest perceptible variation in’ speed 
between the lightest and heaviest loads. 

The eross-head pin is located in the center, 
longitudinally, of the gibs, and the erank-pin 
is of hardened steel. 

J. F. Peoples & Co., 28 South Canal Street, 
the manufacturers’ Western 


Chicago, are 


agents. 


—- 


Difficulties of Locomotive Engine Running 
in Mexico, 


Locomotive engine running seems to 
be a somewhat precarious occupation in 
Mexico. A practice prevails there among 
natives who have imbibed a stomach 
full of old) rye or its Mexican equiva 
lent, to indulge in the excitement of a 


war dance on the track where they imagine 
they can defy the locomotive. Of course the 
iron horse comes off victor in every instance. 
But sending the drunken trespassers to their 
the 
valuable to 
the community after he is dead, and the laws 


happy hunting grounds does not end 


matter. A native there is very 


that protect him must be vindicated; so the 
engineer of the train is thrown into prison 
and punished, generally without trial. Two 
cases of this kind have occurred recently, 
where engineers were imprisoned and kept 
for trial. 
One engineer who was entirely blameless for 


in confinement nionths without 
the killing of a man who was riding a mule 
the for fifteen 
months an Opportunity to 


Another is now lanwuish 


along track, was confined 


without having 
vindicate himself. 
ing in jail for a similar offense. 
-=_>- 


Locomo- 
tive Works. 


Schenectady 


The Schenectady Lo- 
Works 


turning out twenty-five 


comotive are 
eight-wheel locomo- 
of the Tilton 
pattern for the Chicago 


tives 


and Northwestern Rail- 


way. They are also 
working on seven Mo 
gul engines for the 


Lake Shore and Michi 
gan Southern Railroad. 
These engines were de 
signed by Mr. Sedgley, 
the general master me 
chanie of the road, and 
possess certain peculi 
different 

American 


arities from 
ordinary 
practice, 


saddle 


The cylinder 


is cast in one 

piece, separate from the 

cylinders, to which it is securely bolted, 
through heavy flanges. The guide yoke is 
exceptionably heavy, being 14” thick. The 


suide blocks on the back cylinder heads are 
separate from the heads and are held by 


bolts. The frames 


two counter-sunk are 
made thin and deep, to give an increased 
width of fire-box. In this respect the en 


gines approximate to British practice, and 
they have several other features of a similar 
character, 

The Schenectady Locomotive Works have 


made considerable improvements during this 








season in the arrangements for getting out 


work. 


They have got. quite a number of 


new tools of the most approved patterns, | 


from the best makers, and they have adopted 
of 


So satisfactory has the 


& complete system working by inter- 


changeable cauges. 
gauge system proved in accelerating work, 
that the company now find it pays to make a 
set of gauges for every order they receive of 
engines different standard. 


from their own 


They have done this for the Chicago and | 
Northwestern and the Lake Shore locomo- 


tives. 

In a walk round the works we observed a 
new three-headed slotter at work on frames. 
There was also a new boring mill at work on 
This five tools 
and has heads which turn the ends of the 
An- 


other new tool was a boiler-sheet planer, with 


cylinders. machine carries 


cylinder while the boring is going on. 


a head that carries two tools and takes two 
cuts during each movement. The company 
have contracted for a new Corliss engine of 
two hundred horse power to run the works. 
A new time-keeper’s office is in course of 
erection, and other improvements are con- 
templated. 

Connected with the works is an excellently 
arranged drawing office. The working draw- 
are put on cards of two sizes, 12’°x9” 
18x12”. There of 


filing away the drawings, and a perfected 


es 


and is a good system 
method of book-keeping shows the dimen- 
sions of all the locomotives that have been 
turned of the 
above the drawing-oftice, an apartment is 


fitted up for taking blue prints. 


out works. 


In one part 
there is a darkened room for preparing the 


paper, and in another nu glass case, 


part 
607x40") is arranged on wheels, and can be 


run out on the roof, where the printing is | 


done. The case 


into a frame the ¢ to be 


swung round with ease, for the purpose of 


and enables ase 
changing the paper. 

About one thousand men 
the 


are employed in 
works at present, and the outlook for 
business is good. 

—_ —— e@ipe 


After reviewing our exhibit at the last Paris | 


Exposition, the London 7vmes concluded 


that the New England native was naturally | 


an inventive animal. Their mechanical bias 
ed Americans continually into constructing 
by this 
country carried away the lion’s share of the 


and inventing, and means their 


honors when they came into competition 


With other nations. Their natural tendency 


was fostered by excellent patent laws which 


increased their advantage as original 


pro 
ducers, and instituted free trade in eenius. 
~ ORR 


The; new sheet iron and wire gauge 


On the cupola, | 


rests on trunnions which fit | 
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is the ordinary way for railroad tracks inter- 
Then, 


objectionable way of crossing is resorted to, 


secting each other. when a most 


| no attention is given to protecting the trains 
lliable to cut each other in two. Mechanical 
‘talent has produced a system of interlocking 
signals which could be placed at dangerous 
points of that kind, and would furnish all 
that human ingenuity can devise to render a 
dangerous place safe. Yet ninety-five out of 
every hundred grade crossings are utterly 
unprotected, and the majority of attempts at 
by 
| appliances that depend on a signalman’s con- 


protection are made crude worthless 


stant attention to act as any safeguard. 


>_> 


Allen’s Compression Riveter for 


Bridge Work. 


New 


In the American Macuinist of November 
6th, 1880, a riveting machine designed by 
John F. Allen, was illustrated and described, 
which has since come into quite general use. 
With this we illustrate an improved machine, 
especially designed by Mr. Allen for bridge 
work. This improved riveter has a jaw 
frame, capable of straddling girders or beams 
having six inches angle irons on each side, 
and is made in two sizes, one giving thirteen 
inches clear, at twenty-one inches from center 
of dies, and the other having the same clear- 
ance at thirty inches from dies, being there- 
fore particularly adapted for use on plate 
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ervive 


New Compression RIveErer. 


|girders. The piston-rod connects to levers 
of different lengths, forming a toggle-joint, 
the lower ends of the long levers being 
attached to fixed centers on the frame, and 
the end of the short lever being attached to 
a dolly-bar, into the lower end of which the 


head die is screwed, giving a stroke three 


ulopted by the British Board of Trade | 
& government bureau) appears to be = giv- 
ing great dissatisfaction among the iron 
workers influenced by the new basis of 
measurement. The matter of sheet iron 
and wire gauges was in such hope- 
less confusion in Great Britain, that the 
adoption of a recognized standard was very 
desirable: butit is to be regretted that the 
vovernment did not select gauges founded on 


vible basis. Several of the lead- 
held 
ind protested against the change, and some 
of that 
the proper foundation for a new gauge, and 
But it 


induce 


some intelli 


ing manufacturers & meeting recently 


them insisted a decimal basis was 


heir views met is 


with approval. 


doubtful if they will be able to the 


Board of Trade to change again. 
le 


Improved mechanical appliances have done 


much in late years to reduce the perils of 
railroad traveling, but there is still room 
for increased means of safety in moving 
trains. A recent accident near Chicago, 
where a freight train struck the engine of a 


killing 


a source of danger 
which receives too little attention. 


Had the 
f 


freight train been two seconds later it would 


passenger train on a level crossing, 


three persons, points to 


have struck and gone through the passenger 


ears, When an appalling slaughter would 


have been the result. WRailroad crossings on 


rrade are very dangerous under all cireum 


4LMnCceEs, and ought not to be allowed yel il 


and a half inches, and sufticient strength to | 


operate on one-inch rivets. 

A further advantage of its construction is 
its acting in a direct line with the axis of the 
rivet, and being easily changed for riveting 
various thicknesses without requiring new 
The will likewise 
operate in five-inch channel iron by simply 


dies each time. machine 
changing the dies. 

The jarger machine is provided with suita- 
ble lugs to enable it to be placed on afounda- 
tion, and operated as a stationary machine, 
if desired. 

These machines are manufactured and sold 
by the Allen Portable Pneumatic Riveting 
Machine Co., 304 Broadway, New York, of 
which Henry E. Roeder is manager. 

ai 


Death of William Swinburne, 


On Sunday, the 4th November, William 


Swinburne died at Paterson, aged seventy 
nine years. To many mechanical railroad 
men the name of Swinburne is associated 


with that of Baldwin, Rogers, Hinckley, and 


| other old locomotive builders, Like Cooke 
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and several other eminent mechanical pio- 
Mr. Swinburne began his machine 
work as a pattern-maker. While working in 
this capacity about 1835 in the works of 
Roger, Ketchum & Grosvenor, he did the 
principal work in getting out the first loco- 
motive built by that firm. For several years 
he worked in the Rogers Locomotive Works, 
and he subsequently took a leading part in 
starting the Grant Locomotive Works. In 
1851 Mr. Swinburne built shops for himself 
at Paterson, and went into the business of 


neers, 


locomotive building, which he carried on 
His en- 
economy 


successfully till the panic of 1857. 
gines made a favorable record for 
and durability. 
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Running a Lathe. 
By Frank H. Ricnarps. 


I have an,abiding and boundless respect 
for the engine lathe. To-day the mechan- 
ician rules the world, and the engine lathe is 
his most facile instrument. I set the engine 
lathe as high as the steam engine in value 
and importance. I am aware that I should 
lose caste in certain quarters, had I caste to 
lose, by the acknowledgment. The wise 
ones of earth tell us that the proudest works 
of men in literature, in art, in polities, in 
every sphere of thought and progress, are 
each a growth or an aggregation, and that to 
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the perfection of each, innumerable minds 
And why is not 
the same as true of the engine lathe? It 
mary that few who have con- 
tributed to the growth of it have found his- 


have given of their best. 


be of those 
torical recognition, but that detracts nothing 
from the fact. The rapidity of its growth 
and the scope of its achievements are the 
marvel of a marvelous age. Those of us 
who have watched it for a quarter of a 
century have seen the steady and constant 
The retrospect of half a 
century embraces its infancy if not the very 
hour of its birth. 

All pertaining to the lathe is of interest to 
every one who can call himself a machinist, 
I have 
seen many lathes, and have handled several, 
and I enjoy the work so well that, for want 
of a better place, I have some thought of 


development of it. 


or who has any wish to become one. 


running a lathe for a while in the columns 
All who choose 
to look on are welcome, if they will not 


of the AMERICAN MACHINIST. 


crowd me. If any one will suggest better 


methods, or additional points of value, or 





show me my errors of judgment or practice, 
I will call him my friend. 


It may be said that few, in these days, | 
learn to run a lathe, or indeed have a chance | 
to learn. And yet lam not with those who 
None of the old- | 
time skill in lathe work is lost; it is only | 


diffused. 


whine about the lost arts, 


We can do as good lathe work, | 
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and as wide a range of it, and as much per 
day as was ever done ; but one man will not do 


it all. In our manufacturing establishments 
the individual lathe is too often—not too 
often for profit—set to the doing of the 


same thing over and over, and of course to 
it the facilities for doing a wide range of 
work that will never come to it to be done, 
will be so many worthless encumbrances ; 
and there are those who are ready to assert 

please count me out—that in the man who 
is to operate such a lathe an ability wider 
than the case demands, with all that such 
ability implies, detracts from rather than adds 
to his value. 

The lathe which to the 
AMERICAN Macuinist need not be hampered 
by the considerations which control remun- 
erative production. It shall be of the best 
construction yet attained, or perhaps a little 
better, and it {shall be run upon as wide a 
range of work as possible, and let us hope 
that the work will be well done. I would 
provide the lathe if not with every attaina- 
ble convenience, at least with a liberal supply 
of them. We might imagine our lathe to be 
located in one of those schools of manual 
instruction which are now becoming part of 
the plant of our leading engineering and 
technical institutes. Only by furnishing and 
operating our lathe in this way can we hope 
to cover the greatest number of special cases 
of lathe work, and attract the interest, and 
possibly minister to the instruction of a large 
circle of readers. 

First of all, for our convenience, 
get for our lathe as many desirable things as 
the that nothing. 
Among these one of the chief is a good light. 


we are run in 


I would 


possible of class cost 


That means chiefly but not entirely, a plenty 


of it. The direction in which the light 
comes to a tool is a matter of no small im- 
portance. It may come so as to cast 4a 
shadow, the darker by reason of the light’s 
intensity, just where the light is most 
needed. IT have aplaner in the shop which 
stands so that a good strong light strikes 


across it right into the face of the man run- 
ning it, and it is about the worst machine to 
see anything on that I ever handled. We 
will have to turn it around and drive it with 
From 
of 45 
best light, but because no planer was ever so 
placed since the foundation of the world it 
would not be safe to try it. We are so pain- 
fully rectangular in all our building arrange- 
ments that light for our tools has also to come 


a quarter twist belt. the location of 


the windows a turn would give the 


to us rectangularly, and coming so it can 
seldom come just right. In this particular 
hand work differs much from machine work. 
Among the earliest of my recollections is 
that of holding a candle for my father on a 
night job, and you can bet I didn’t put too 
much rectangularity into that 
Light for a lathe—daylight—must 
come directly in front or directly behind the 
latheman, which neither 
them good for him; or else it must come 


operation. 
usually 
directions are of 
endwise of the lathe, behind the headstock 


which is horrible, or behind the tailstock, 
which is also frequently annoying. 

If we were not immediately in a quarrel 
with our line-shaft it would often be 


ble to place our lathes obliquely to the wall. 


desira- 


But, then, who ever saw a fellow place a 
foot-lathe so? and even a scissors grinder is 
usually careful to line up his machine by the 
curbstone, and the same habit hampers us 
all. If, as is usual, the lathe must stand 
near the wall and parallel with it, and taking 
most of its light from a single window, the 
window should be to the right of the man or 
toward the tail of the lathe so that it will 
throw a good light upon the face-plate or 
any work in the chuck. A window directly 
in the face of the latheman is very unpleas- 
ant and trying and injurious to the eyes, 
And why should not a machinist be careful 
of his eyes, and why is he not careful of 
them? I do not that 
tell him that are saving, 
and that he will want them by and by, it 
at Machinists’ 


their 


think he is. If you 


his eyes worth 
is 
likely he will laugh 
While 


keener vision than that of the average ** 


you, 


eyes fail early. work calls for 
pro- 
fessional” man and might be assumed to 


train and develop the powers rather than 
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to destroy them, it is certain that a machinist 

after much 

hunting you will find him, will surprise you 

if he has eyes as good as those of a doctor, 

or a lawyer, or a clergyman of the same age. 
A good, general light well diffused, and 


at sixty years of age when, 


with few distant shadows, is better for a 
lathe than any single window. My. ideal 


machine-shop is a one-story building with 


numerous windows extending high, or 
plenty of sky-lights. The interior should 
also be whitened, and at whatever expense 


should be kept reasonably white and clean. 


While upon the subject of light for ma-| 


chine tools, and certainly in the interest of 
the lathe and all good lathe work, I ought 
not to omit a word in behalf of the grind- 
stone. It is, as we all know, the most indis- 
pensable of all the tools of 
and still the most despised and abused. 


the machinist, 
If 
there is any tool in the shop that requires a 
good light and never gets it, surely it is the 
grindstone. of the 
relative civilization of a shop may be found 
in the location of the grindstone, and the 
condition in which it is kept. If there 
any tool in the shop better entitled than the 
grindstone to the position of honor and all 
the light attainable, I don’t know what it is. 
But it would make a fellow of the old school, 
or of any other school, open wide his eyes 


A delicate but sure test 


is 


to see the grindstone crowding a full-grown 


lathe away from the window; yet the grind- | 


stone certainly has the first right there. 
When I build my shop I will have a big bay 
window in which to place it, and I have 
that the grindstone bay 


Window will become a permanent and prom- 


reason to hope 
inent feature of industrial architecture, and 
that a of grindstone 
rights wlll ensue about the latter part of the 
thirty-ninth century. 


general recognition 


Besides a good light for the lathe there 
should also be plenty of room around it. 
By that | mean that the latheman should at 
least 


be able to walk 


around. it. 


lathe will the better care of 
Other things being equal, with plenty of 
room around the lathe, it will be cleaner and 
better oiled, it will be kept in better adjust- 


ment, work will 


promote 


be more easily and ex- 
peditiously handled, and the additional cost 
of the room will be a good investment. 

It to the room 
another thing to keep the room 
and 


is one. thing have and 


there is in 


A 
be run most advantageously requires many 
appurtenances, 


a great difference men 


their insistence upon this point. 


Nothing should interfere with perfect free- 
dom of movement. A latheman should sys- | 
tematically pick up and pack up as he goes | 


along. Each successive job will call out | 


different tools from the preceding one, and | 


if they are not cleared away as soon as they | 


are done with, trouble and muddle and dis- | 
comfort ensue. Many men. will bring on | 
their dinner before they clear their breakfast 
dishes away, and then their supper on top of 
that, and they seldom realize the comfort of 
regular and orderly meal. 

Men of this class cause the keeper of the 
of 
This would not be 
so bad only that it means the derangement 
of a and often inconvenience 
delay elsewhere in the shop. 


tool-room a vast amount unnecessary 


trouble and annoyance. 


system and 


Of course no 
modern shop can be properly run without a 
well conducted tool-room. — It is for the com- 


fort and interest of all parties that it be 


The easy 
and perfect accessibility of every part of the | 
it. | 


inviolate, | 
in | 
lathe to | 


These should each have its | 
place, out of the way yet readily accessible. | 
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| I would spend very little time in tumbling or 
|climbing over, or dodging around things 
| that should be somewhere else, especially if 
| some one were responsible for their mis- 
|placement. If we are upon a 
| number of pieces alike and which for a time 
|must occupy considerable space near the 


working 


| lathe, it will be well to give some thought as 
to the most suitable arrangement of them as 
| regards ase Of handling, and the general 
| convenience of the latheman. Never have a 
| pile of castings in front of the head of the 
lathe so that you can’t move comfortably to 
shift the belt, or adjust your feed or screw- 
|cutting mechanism. Whoever delivers cast- 
lings to the lathes should be taught to put 
|them in the most convenient place, or con- 
| sult the latheman’s wishes about them. 

I started off to enumerate first of all those 
things about a lathe that cost nothing, and I 
find there is not one of those mentioned that 
can be had at that price. The sun shines 
and the wind blows everywhere, and the 
world is wide; still light and pure air and 
plenty of room around the lathe mean good 
and commodious buildings and plenty of 
land. So, substantial foundations for 
| tools, facilities for lifting and transporting 
heavy work, the maintenance of 
steady and comfortable temperature are only 


too, 


even a 


at the command of money, and for that no 


substitute has been devised. Neither 
humanity nor courtesy need dictate the 


| personal comfort of the workman; the prom- 











TUBULAR FLEXIBLE 


that is not always recognised, should be a 
sufticient To 
anything like it, men must be healthy, com- 


incentive. do their best, or 
fortable and reasonably contented, and these 
conditions cannot be attained or maintained 
in the 


In these days of sharp competition 


face of too adverse circumstances. 
which I 
suppose the winning ones rather enjoy—and 
with the close margins that circumscribe us 
all, we must realize at what a disadvantage 
they struggle who try to do business in the 
dark and crowded quarters that rule in some 
of the larger cities. 


—— oagpe- 





strictly maintained. The rule may state 
ever so explicitly, ** All tools must be re- 
turned as soon as the work is done for | 


Which they are taken ;” still there are some | 
men who can only with difficulty be brought | 
to see the importance of it, or be led to co-| 
operate for its enforcement. 

Then in the matter of keeping a roomy 
place for work, aman must look out for his 
own the carelessness or the 
of Self- 
ishness is a power in the world, and a power 
that wins. 


rights against 


deliberate) encroachments others. 


In spite of all the goody talk it 
is often one of the virtues, and one that many 


men ought to cultivate. We have no re 





spect for one we can too easily impose upon. 4a well-built track, with excellent equipment, appointed to attend to the matter 
; I | } {th} PI 


Discharge of Men at the Northern Pacific 
Railroad Shops. 


A recent telegram announces that an order 
New York to the head- 
quarters of the Northern Pacific Railroad 


has been sent from 
directing the discharge of six hundred men. 
This is a sure way of bringing a good prop 
erty to disaster, for it is a scheme to make 
net revenue at the expense of the deteriora 
tion of the rolling stock of the road. Few 
roads have commenced operating under bet 


ter auspices than the Northern Pacific. It is 


ise of profit to the manufacturer, though 
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and the only way to make it prosperous was 
to maintain the equipment in first-class order. 
The objection to letting the condition of the 
rolling stock deteriorate is not merely that 
the neglected work must be done in a hurry, 
when the equipment will no longer operate 
the traftic ; 


order increases operating expenses to an ex- 


the rolling stock being in bad 


tent not realized by those who are not inti- 
mate with railroad work. This is a certain 
way to court ultimate financial ruin. 

Great hardship has been inflicted upon a 
large body of men, who are thrown out of 
employment in a region that offers them no 
other resort than to move their homes a long 
distance, to places where work may be ob- 
tained. This injustice is done by the gam- 
bling stock exchange influence, which is try- 


ing to show fictitious net earnings for the 


road. 
RR 
New Locomotives on the Pennsylvania 
Railroad. 


The Pennsylvania Railroad Company have | 
lately turned out of their shops, at Altoona, 
quite an addition to their classes of P and 
K locomotives. Ten new locomotives of the 
class P have been placed on the Jersey City 
division. These engines have cylinders 183” 
x24”" and wheels 68” diameter. Class P en 
gines are specially designed for speed and 
power. They will be used in pulling the 
heavy mail and express trains, and tests have 
demonstrated that they can pull fourteen 
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coaches over the road on time. Five loeo-! 
motives of the class Ko have been put upon 
the same 
18x24” 


engines are intended to pull the Chicago and 


division. They have cylinders 


and drivers 78 diameter. These 


Washington limited trains, and others where 
All the 


designed 


great speed has to be maintained. 


new engines, of both classes, are 
for burning hard coal, and they have unusu- 
The fire-box rests 
on the top of the frames and slopes from the 
to the front. The frame is hollowed 
down to admit an extra depth of six inches 


to the front of the fire-bow. 


uly large heating surface. 
back 


This will enable 
a heavier fire to be carried in the front end, 
where the tendency to thin down is most 
troublesome. All the engines have extended 
smoke-boxes, and all of them carry a supple 
mentary air-drum under the running board, 
to make the driver brake part of the auto- 
matic air-brake. The engines are all said to 
steam admirably. 
- ~=- = 

At a late convention of the Brotherhood of 
Locomotive Firemen, an effort was made to 
commence raising a fund tosuppport a home 
A committee 


for disabled enginemen was 


A prop 


! covering, 


. 


ww 


osition was made to devote the surplus fund 
received from the Brotherhood’s Magazine 
to aid in maintaining the If the 
matter is properly agitated, the organization 
will no doubt 


home. 


from rail- 
road companies for such a laudable object. 


receive assistance 


-_- — 
Wes das 


chanical subjects in Cincinnati to crowded 
One of his lec- 


Meredith has been lecturing on me- 


and appreciative audiences. 
tures was on the ‘‘Slide valve and eccentric,” 
and many engineers who attended acknowl- 
edged that they had obtained new insight 
Another the 


valves devices for 


into the subject. lecture, on 


‘Cam and poppet and 
balancing them,” proved equally interesting 
and instructive. Lectures of that character 
would draw attentive audiences in many me- 
chanical districts. It is a pity that the aver- 
age lecture bureau gives so little attention to 
practical subjects. They cannot understand 
how artisans take so little interest in lectures, 
but if the lecture manager would pay more 
attention the 


would be less reason for complaining about 


to needs of mechanics there 
workmen ignoring the lecture room. 
+ Be 
The lndustrial Herald, published weekly 
the Colored Industrial School, Rich- 


mond, Va., says: ‘‘ The fact is not generally 


from 


known that a large number of colored men 
in various portions of the South are skilled 
machinists and remarkably well versed in 
all the branches of their respective trades. 
They are good workers in iron foundries, 
and in the most difficult parts of the work 
they have displayed a skill, knowledge, and 
comprehension fully equal to that of the best 
white workmen. 
drifted 


These men have gradually 


off into indifference because of a 
want of encouragement as well as employ 
ment. The white workmen are generally, 


North as well as South, as solid as a stone 


wall against fraternization of colored work 
men in the highest and most lucrative 
branches of machine work. During the 


the 
most complicated pieces of machinery the 


slave era it Was a Common sight to see 


handiwork of Negro machinists. They served 


in a great measure the place of apprentices.” 


ee 

Katzeustein’s Tubular Flexible Metallic 
Packing. 

The difficulty of satisfactorily packing 


stuffing-boxes, against which the pressure of 
the fluid is practically constant and in one 
of 
steam and water pipes, hydraulic rams and 


direction, such as those slip joints of 


plungers, and others of a similar character, 
has led to the introduction, aftera protracted 
trial of its efficiency, of the packing shown 
This pack- 


ing, Which is applied in sections, as shown 


in the accompanying engraving. 


consists of external and in- 
of 
The interior rings are made of sheet 


in the engraving, 


ternal hollow tubes or rings triangular 
shape. 
brass, around which is wound pliable white- 
The of 


covered asbestos 


metal wire. outer tubes are also 


thin 


of fine cord. 


brass, and with a 


put on in the form 
In arranging the packing in the stuffing-box, 
the base of the triangle of one ring is placed 
next the rod or pipe, and the base of the next 
one is placed towards the wall of the stuffing- 
the 


follower, as clearly shown in the engraving. 


box, whole being held by the gland or 
The operation is as follows: The gland be- 
the different 
tions against each other, and the rings alter- 


ing screwed down forces see- 
nately against the rod or pipe and against the 
th 


ions, the elasticity ofjthe rings permit- 


walls of the stufting-box, thus packing in all 
direct 


ting them to yield to the surfaces under very 


light pressure, even when the space to be 
filled is somewhat irregular. Upon the press- 
ure coming against the first ring, at the bot- 


tom of the stuffing-box, the fluid will find its 
way inside the rings at the joint, and will 
operate to expand the packing and in 
making it tight. This will be repeated in 
the second ring, should any of the thuid tind 
its way past the first and so on, the 
greater the pressure the more securely the 
packing being set out to resist it. As will be 
seen, this packing will fit a stuffing-box 
ordinarily constructed. This packing is a 
present in quite extensive 
and in different 
It made by | 
( hristophe r Street 


assist 
one, 


il as 
" ' 
l 

use On steamships 
industrial estal 


lishments 
Katzenstein & Co., 169 


t 
New York 


is 











The Almond Coupling. 


In the AMERICAN Macuinisr of February 
26, 1881, we illustrated this coupling, and in 
the form then shown it has been in use for 
nearly two years, giving, we are informed, 
the best of satisfaction and showing little or 
no wear, although transmitting materially 
more power than it was designed — to 
transmit. 

Since then, however, the inventor, T. R. 
Almond, 84 Pearl Street, Brooklyn, N. Y., 
has materially improved the arrangement, the 
present engravings representing itin this im- 
proved form. With this device as now con 
structed, motion is transmitted at any angle 
with the same ease of motion, and with 
little the 


This is accomplished without the necessity 


as 


noise as if line were — straight. 
of any attention beyond an occasional appli 
eation of oil. 

Reference to the upper engraving will 
show that the whole of the wearing parts 
are encased for the purpose of preventing 
the escape of the lubricant, which is con- 
tained in the lower part of the frame, and 
uso to protect the parts from dust. One 
quart of oil is all that is needed within the 
frame, as the parts when in motion will rap- 
idly distribute the oil over the interior of 
the casing; thus enabling it to reach the 
hearings and return again to the bottom of 
the casing for redistribution. A glass oil 
cup, not shown, gauges the quantity, so that 
not more than the correct amount will be 
put in at a time, and also indicates when 
more oil is needed. In this engraving the 
coupling is shown arranged as a counter- 
shaft, provided with two pulleys at right 
angles with each other; one of which is 
to be connected by belt with the main line, 
and the other with the machine intended to 
be seen at once that 


be run by it. It will 


with such a counter-shaft any machine, 
such as a planer or printing machine, may 
be arranged in a position exactly suited to 
its location, and can be satisfactorily run 
without any of the annoyances incident to 
The 


pulleys of this counter-shaft are fitted to 


other means for the same purpose. 


run on a bearing which is solid with the 
frame, and through which the crank shafts 
pass, the outer end of the pulley hub being 
securely fastened to the crank shaft; by 
the belt 
the frame and not onthe crank shaft. 


this means all pressure comes on 
The 
object of this is mainly to relieve the ends 
of the crank shaft of belt pressure, and to 
obtain as much bearing surface as possible. 
When it is intended to connect the coup- 
ling with the end of the line shaft, no pul- 
leys are required, the connection being 
made in the ordinary way with shaft coup- 
lings. 

The only size of this device at present 
ready, occupies a space 2 feet square by 20 
inches in height, and is strong enough to 
transmit 10 Hk. P. when running at a speed 
of 250 revolutions per minute. 

<=> 


Advice to Locomotive Firemen. 


The following is part of an admirable let- 
ter written for that well-conducted journal, 
the Fireman's Magazine: 


The attention of firemen is called to a few 
facts in the following, which are intended 
for their benefit, in aiding them in the early 
securing of a promotion in case they desire it. 
Nearly all engineers have an appreciation for 
a clean engine, for it is the machine with 
which they earn their living. The locomotive 
cab is the oftice of the engineer who pulls the 
train from city to city and ocean to ocean. 
The cab and exterior parts of an engine are to 
its engineer the same as the office is to the 
General Superintendent. We, as employes 
of a railroad company, very well know that 
all offices must be kept clean and tidy during 
office hours, and everything appropriately 
arranged in the offices before the officers 
resume their duties for the day. So it should 
be in the cabs of all locomotives, especially 
those used for pulling passenger trains. 
When an engine is coupled on to a passenger 
train it should present a clean and tidy 
appearance, for it is a part of the company’s 
equipment, for which they have paid a large 
sum of money. The master mechanic intends 
when an engine leaves the yard that it is 
clean and merits the admiration of both 
passengers and men who stand on the street 
corners waiting for something to turn up. 
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The cleanliness of locomotive cabs and their 
contents and certain exterior parts of the 
engine depends much upon the interest: the 
fireman takes in his occupation. The fireman 
of a locomotive is the engineer's helper: 
may correctly say he is an apprentice to the 
trade or profession of locomotive engineering, 
for it is supposed when he accepts the posi- 
tion as fireman that he means to qualify him- 
self for running and taking care of an engine, 
after a reasonable term of firing. His duties 
are, indeed, numerous. Ile has many little 
things to do, such as filling oil cans, wiping 
them off, keeping tools in place, cleaning and 
filling lamps, ete. He is supposed to help 
his engineer when he (the engineer) has any- 
thing of importance to do on his engine. — If 
the fireman means to become a successful 
runner he must at all times strive to relieve 
his engineer of as much work as he can con- 
veniently do, for while he is a fireman he 
should learn to do engineer's work and 
acquire the slight and skill of doing it in 
haste, soas to avoid all delay on the road. 
But instead of finding firemen who possess a 
willingness to give a hand in many cases of 
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of tests made with the Emery testing machine. 
A square bar of ordinary commercial iron of 
1.96 square inch area and 18 inches long, was 
As the strain 
increased over 50,000 pounds the bar began 
the 
97,000 pounds it broke, after having stretched 
ti inches. 


subjected to breaking tension. 


to elongate, and when tension reached 
The point of fracture was very 
hot, and the diameter at that point was re- 
duced to 14 inch. A piece of pitch pine 43 
inches square and 18 inches long, was next 


A small 


notch was sawed in one corner near the top 


put in the machine for compression. 


of the block, and Mr. Emery anticipated that 
there the fracture would occur. This speci- 
of 138,000 pounds 
before it yielded, and it gave way at the notch. 


men stood a pressure 
A round bar of commercial iron was then tested 
A weight of 80,000 pounds 
was put on before perceptible shortening oc- 
At 90,000 pounds it began to bend, 


by compression. 


curred. 
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need, we tind them sitting in the cab reading 
literature which is in no way refining to their 
morals nor improving to their intellect. 
Many firemen seem to defer all opportunities 
for learning the profession of locomotive 
engineering until they are promoted to the 
position of engineer. Such should not be the 
case; all firemen should cheerfully discharge 
their duties in a manner that will command 
the admiration of the engineer for whom they 
fire and the attention of the M. M. 
I remain yours, etc., 
A. N. P., ENGINEER. 


iis 

Tests of Material on the Emery Testing 
Machine at the Yale & Towne Manu- 
facturing Works, Stamford, Conn. 


When the American Society of Mechanical 
Engineers visited the works of the Yale & 
Towne Manufacturing Company, at Stam- 
ford, Connecticut, an attractive portion of 
the entertainment given to them was a series 














and at 101,000 pounds it had shortened ¥, of 
aninch. The final test was a piece of yellow 
pine 10$x8} inches. It was placed on bear- 
ings 5 feet apart, and subjected to a breaking 
pressure in the middle. It stood a weight of 
68,000 pounds before breaking. 

Mr. Emery said that the text-books are out 
considerably in their estimate of the elastic 
limit of different 
breaking weight of various substances is not 


metals, and the reputed 
nearly correct. Errors in these matters have 
been made through the inaccurate records 
The 
piece of pitch pine tested for its crushing 


made by defective testing machines. 


strength yielded at two-thirds of the pressure 
it ought to stand according to the text-books. 
Mr. 


construction of the testing machine, and gave 


Towne described very minutely the 


many illustrations of its accuracy and deli- 


eate adjustment, which 


listened to. 


were attentively 
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A Precocious Boy. 


The following incident is related by our 
A few 


ago he was running a small shop with an 


contributor, John J. Grant. years 
engine built by himself, after an original de- 
The boiler that furnished the steam 
was set 


sign. 


somewhat higher than the engine. 
One day he 


idle. 


old son turning a piece of iron in a lathe. 


went away, leaving the shop 
Upon his return he found his five-year- 


The boy had opened the valve of the engine, 
The 
head of water was sufticient to drive the en- 


letting in water and starting it up. 


vine, and the *‘ exhaust” was making a fast 

swelling pool near the entrance to the shop. 
- ~ - 

The 

very appropriately says: 


Industrial News of Louisville, Ky., 


‘Since the opening of the Exposition, 


of 
sarons and Wandering Knights, 


Louisville has suffered from an influx 
Lords, 
who are traveling around over this country 
on the dead-head plan, receiving congratu- 
lations from the and dude 
Lord Chief 
Justice Coleridge, in ‘‘ doing” Louisville, 
the Bar 
and some very fine toadying speeches were 
The Lord told them, 
that it afforded him pleasure tosee that the 


mock orange 


elements of American society. 
Association, 


was banqueted by 


made. in return, 
lawyers comprised such a large portion of 
When the 


there was 


the aristocracy of America. 

Lord made this announcement 
a vastamount of bowing and scraping, and 
legal spike-tail coats stood out at an angle 
of forty-five degrees. No sight on Ameri- 
can soil could possibly be more disgusting 
or sickening. In this free country every 
man who provides three honest meals a 
day and pays his dog tax is considered a 
lord; and thissystem of toadying to every- 
thing that is foreign shows conclusively 
that the foreigner, in visiting this country, 
does not come in contact with the sensible, 
dignified of American 
representing the legal as well as other 


element society 


professions.” 

ie 
At the meeting of the Society of Me- 
Mr. Llobbs, 
in Europe 


who 
thirty 


chanical Engineers, 


caused such a furore 
years ago by picking all the best locks 
that could be brought to his notice, re- 
lated many amusing stories of his experi- 
he mentioned the 


ences. Among others, 


case of a Frenchman who had a lock 
which he regarded as perfect, and invited 
Mr. Hobbs to try his picking skill upon. 
When he got to the place where it was, 
Mr. Hobbs found that it was a ring com- 
bination lock, and he did not experience 
When he closed 


it again he changed the combination, and 


any troublein opening it. 


the Frenchman could not open his own 


lock. After spending several days in fruit- 
less attempts to open it, he had to send 


for Mr. Hobbs to put it right. 





ape 


Tron wives particulars of an accident on 


the Great Eastern Railway of England, 


where a passenger train was run into a side 
track at full speed through the mistake of 
Fortunately the train 


au switchman. Wis 


equipped with the Westinghouse brake, 


did 


sengers escaped with a shaking up. 


its work so well that the pas- 
Acci- 


dents of that sort are of everyday occur- 


which 


rence on our railroads, and accounts of them 
are seldom deemed worthy of an item in a 
local paper. Instead of regarding a sudden 


stop as a marvel of mechanical power, our 


people are disposed to accuse a railroad 
company of gross recklessness, if its pas- 
senger trains, when running at 30 miles an 


hour, cannot be stopped within 400 feet. 
ae 


Once in awhile an amusing thing turns up, 
in even the advertising columns of the daily 
papers. A genius in Brooklyn advertises for 
moneyed men to buy stock in an :rial navi- 
vation company, and clinches the matter by 
commending the stock (or possibly the com- 
as bound to Quite likely it 


pany ‘go up.” 


will—in a balloon. 
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Steamship Tremont Engine and Boilers, 
A correspondent of the Cincinnati Marine | 

e ° : . : , 
Journal, gives the following description of 


the engine and boiler of the new steamer 
Tremont belonging to the Portland Steam 


Packet Company: The motive power of the 
steamer is a vertical engine of the walking 
beam type; the cylinder is 56 inches diam- 
eter and 11 feet of piston stroke. She has 
the Sickles cut-off fitted on the steam valves, 


and the Stevens long toe motion on the exhaust, 


A surface con- | 
denser of, the Lighthall pattern is situated di- | 
rectly under the cylinder. | 
rectangular in shape, the tubes running fore | 


each with separate eccentrics. 


The condenser is 


and aft, the condensing water going through 
one half of the tubesand returning through the | 
other half. An independent circulating pump | 
of the centrifugal style is driven by a small | 
vertical engine. The air pump, feed and | 
bilge pumps are worked from the walking | 
beam as usual. The engine is handled from | 
the engine room on the promenade deck. 
off gear, starting bar, ete., are at the upper 
the front of 
makes a glittering show. 


| 

| 

| 

1 | 
rhe steam and vacuum gauges, counter, eut-| 
| 


steam chest, and the engine 
The engine is supplied with steam by one 
The boiler is 16 feet 6 inches | 
flat- | 


has 


tubular boiler. 
18 feet 6 
bottomed, with a semi-circular top. It 


wide, inches long, and is 


four furnaces, each 41 inches wide by & feet 


6 inches long. There are 210 tubes, 4 inches 


diameter by 13 feet 6 inches long. 
feet 


There are water legs both in the front and 


and 5 diameter of 


The 
steam chimney is & feet high, 9 feet diameter 
outside, | 

| 


uptake. 


back connection, keeping) the gases all from | 


each furnace entirely separate from each | 


other until they reach the uptake. From the | 
bottom of the legs to the top of the shell | 
the feet, the total | 
height, with steam chimney, 22 feet. The | 


distance is 14 making 
working steam pressure allowed is 30 pounds. | 
The boiler weighs 58 tons. 
proportioned in some respects, and might not 
suit some of our technological school engi- | 
the 
experience with boilers. 


| 
| 
It is peculiarly | 
| 


neers, but it is result of forty years’ 


It isa wonderfully 
efficient boiler, and it would be impossible to 


put the same steaming capacity in the same 
space were any other form of boiler used. 


_ <—_e - 


New Hand and Power Planer, | 


The engraving represents a 10x10'x2-feet 
combination planer, recently brought out by 
the Hendey Machine Company, Torrington, 


Conn. This machine is in all respects as 


well proportioned as larger tools of its class, 
and equally as well constructed, and is a very | 
efficient tool for amateurs and for all kinds of 
light work. When run by power two belts 
are used, which, running at high velocity, | 
provide for strong cutting power. 

The feature of hand operation is a very 


convenient one, even where power is gen- 


erally used, as it is frequently desirable to do 


small jobs at times when the power is not 


available. The horizontal feed is automatic, 
and the head graduated for down feed at any 
The table is gibbed down to prevent | 
The holes in the | 
The 
the feed screws are of 


angle. 
lifting with a heavy cut. 
table drilled 
and cut: 


are and reamed. rack 
gears are 
steel, square-threaded, and nuts, screws and 
The 
furnished complete, with graduated vise and 
The weight is 500 Ths. 


wrenches case-hardened. machine is 
index centers. 


——_ e 


In a late issue we mentioned that Dr. 
Williams of the Baldwin Locomotive Works, 
had received while in Europe, an order for 
locomotives for railroads in the Argentine Re- 
public, and that the agents had orders to pro- 
cure American locomotives in preference to 
others. By the latest advices from Buenos 
Ayres we learn that great activity has arisen 
in railroad enterprises, and that several im- 
portant works are being pushed rapidly 
Perhaps it would be well for parties 
sale of 


then 


ahead, 
kinds of 
the 


I tilrond 


interested ino the other 


machinery to direct attention. to 


Argentine Republic for where 
building is active, various lines of machinery 


will] be in demand, 


| tempering, machinistry (to 


} must have an outlet, fora 


hand 


| there was to be any outlet whatever ! 
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LETTERS FROM PRACTICAL MEN, 


Lack ot Technical Educationin Found- 
ry Practice—Cores Without Outlets, 
Editor American Machinist: 

Can you or any one tell me why _ technical 
schools pay no attention to foundry matters ? 
Is it for any other reason than that the im- 
portance of foundry practice is not appre- 


ciated? Because it is somehow taken for 


granted that there isn’t any possibility of a 


| connection between science and asand heap ? 


I have the impression that blacksmithing, 


coin a word), 


drawing, and other things are made a good 


deal of, but there isn’t much said about 


| which side up to make a casting when you 
| want it sound. 


From my intercourse with graduates of 


| technical schools, I have faith that they are 


not required to enter extensively into the 


study of proportion in) patterns to avoid 
strains and crooked and cracked castings. 
Even the facet with cores 
if for noth- 


ing more, seems not always to have been im- 


that all castings 
vent 


pressed upon their minds. 
T have a remembrance of having a draw- 
ing submitted to me by a graduate of one of 


these schools, the problem being how. to 
The 


hollow, with a core, 


make a pattern for a certain casting. 


casting was to be cast 
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NEW 


Hand AND Power PLANEK. 


wherever [ suggested a print it was 


} met with an objection, until finally the fact 


was developed that it was not expected that 


I sup- 


| pose IT looked rather sheppy, and the party 


with moist, 


the ink on his diploma. still 
doubted my ability to give him any instruc 
tion on the matter at issue. 


Now 


equal to a 


here with the lines 
the 
highest style of art, but there wasn’t a parti 
cle of the 
foundry about. it. there 
of it 
the first principles of foundry practice. 


was a drawing 


steel engraving, shaded in 


evidence of a knowledge of 
On the contrary 
was evidence lack of a knowledge of 

Iam strong in the opinion that it is taken 
for granted that a foundryman is at the best 
than a 
Whoever thought 


no more mechanic by courtesy. 


of a moulder in connec- 
tion with the position of superintendent ? 
the best 


methods of insuring cheap and sound cast- 


Ilow often is he consulted as to 


ings, when the designs of 


a new machine, 
or the patterns for it, are being made ? 
Foundry practice should) be taught in 
technical schools along with machine shop 
other Facts in- 


the 


practice, and processes, 


valuable to future designer, superin- 


tendent and business manaver ought to be 


taught and learned. Even a little knowl- 


edve of the moulder’s art would save them 
from many expensive blunders, and some 
times make them independent of the whims 


of a foundry foreman. 
the 


Particularly it would 


Save latter from being « xpected to aw 


complish impossibilities 


FoUNDRYMAN, 
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Not a New Tool. 

Editor American Machinist: 
In your issue of Sept. 15, P. W. describes 
believes to be 


a French tool which he un- 


known in this country. My grandfather, 


who was a wheelwright, had such a tool 
which he called a bench hook. I had sup- 
posed it to be too ‘*old fashioned,” but I 


agree with P. W. that itis a handy tool and 

The one I 

have mentioned is the only one T ever saw. 
G. 


should be more generally used. 


The Hydrostatic Leveling Instrument, 
Editor American Machinist: 

In your issue of October 6th Mr. Brown 
speaks of a Hydrostatic Leveling Instru- 
mentas if there was nothing new about it. 
Can he or any of your other readers explain 
what is to me a very novel feature, as shown 
by the engraving in your issue of September 
the 
when a portion of the connecting tube is ata 


Ist, viz. : how instrument will register 


higher level than the gauges. The principle 

must be something very recent in hydrosta- 

tics, and a lucid explanation will 

oblige, Joun A. SERRELL. 
Bayonne, N. J. 


greatly 


| We see nothing to prevent the instrument 
registering if the tube is filled with water, 
unless it should collapse. If our correspond 
ent doubts this he can very readily satisfy 
himself by bending up the ends of 
a vlass tube three or four inches ; 
then. fill half full 
another full of 


fill the bent tube with water, taking 


one goblet nnd 


two-thirds water, 
care to displace all the air. 
the ends with the thumbs, and im- 
merse them in the goblets. Upon 
uncovering the ends the water will 
to the 


until the water in the two is level, 


flow fromy one eoblet other 
common. si 


the 


it being nothing but a 
When the 


same level it will cease to flow, but 


phon. water is at 


the tube will remain full. The two 


the bent 


hose, a 


istering tubes, and glass 


the 
which in 


rubber 
the 
than 


tube 
illustration is shown 
higher the regvisterine tubes. 
The explanation is that the pressure 
of the atmosphere is more than suf 
ficient to balance the weight of the 


column of water. 














That French Bench Clamp. 


Editor American Machinist: 
In No. 37, 
MaAcnHinist, a from 


correspondent writing 


France describes a bench clamp, which he 
thinks a handy tool, and ‘Sunknown as far 
as he could ascertain, inthis country.” Ten 
close you a sketch of a clamp which is being 
made in this place, and which patternmakers 
more especially, find a most convenient tool. 
You will sce the improvement of this clamp 
over the one deseribed by your correspond- 


ent P. W., 


this country, though not as 


and which is a common tool in 
much used as 
it ought to be, for it is undoubtedly a handy 
tool 

here 


There is no patent on the device as 
shown, but it is 
Car Works Co, at this place, 


Canton, Ohio, 


manufactured by 


ki. G. 


Cover | 


goblets represent the gauges or reg. | 


part of | 


current volume of the AMERICAN 


& 


The Steam Engine Indicator—Through 
Bolts tor Engine Work — Holding 
Drills—Steamboat Engineers, 


Editor American Machinist: 

The integrity of the steam engine is gene 
rally proved by the indicator; but there is 
nothing to prove the integrity of the indi- 
eator, and in all probability it is as often at 
When 


on high speed engines, the inertia and mo 


fault as the engine it indicates. used 


mentum of the moving parts distort the dia 


gram in proportion to the speed. As a 


remedy for this trouble, IT want to sugeest 


that the working parts--except the spring 


be made of aluminum for lightness, and as 


light—attenuated—as is consistent with pro- 


per strength. If this domt cure it there is 
no hope. 
*« * * * * *. * 


All engine 


with through bolts: 


work should be put together 


never with cap screws 


under any circumstances, if it is ever to be 
taken apart. Stud bolts are best made of 
Bessemer steel, from rods the size of the bolts, 
and cut in the bolt cutter. 


* . * * * * * 


In Common practice thereare but two ways 


of holding drills in drilling machines ; ataper 
fit with a flat tit on of the drill to 


project into the keyhole in’ the spindle, and 


the end 


ithe universal drill chuek. The former will 


slip and twist off the flat tit. The machinist 
then puts in asetserew, and that is about the 
The 


chuck will also slip unless serewed up with 


end of improvement ino that) machine. 


the gas pipe tongs, or some other powerful 


agent; then it slips in the spindle unless the 


set screw will hold it, and that is not entirely 
reliable. Two does locked towether as they 


hold, 


| fide business of a machine shop these are in 


| are sometimes, will but for the dona 


sufficient. The only way out of this difficulty 
lis to make the drills of square steel, with a 
| taper fit without the flat tit, 
| 
| 


and a square 


collar close up to the spindle. Then serew a 
socket on the end of the spindle, having a 
The 
driving is done by the square collar, which 


| square hole to fit the collar loosely. 
is the largest part of the drill. This is for 
If twist 
square collars they 


} common drills. drills could be had 
would be mueh 
of drills at the Fort 


| Pitt Foundry, in 1864, in this way, and | 


with 
|} better. To made a set 
jalways wanted this thing adopted in shops. 
iT sent sketches of it to several shops, but 
did't Now, 
| however, Lam pleased to see that Mr. C. EB, 


| 
| 
| 
} 


| Lipe 


lthey evidently understand, 


has introduced it on his milling ma 


| chine, which indicates superior judgment on 

j bie part. 

| % * * * * * * 
When the boilers of a steamboat explode, 


| it is considered the proper thing to lay the 
| 


blame on the engineer. The inspector 

}pumps the boilers full of cold water to a 

| pressure of 205 pounds, and allows the en 
9» 


This 
| is the engineer's ** pound of flesh;” he is en- 
titled to it by the United States law. The 


next trip the river is low, and to make time 


lvineer 123 pounds working pressure. 


he uses all of his 128 pounds, but in getting 
the last ounce the gauge jumps over a couple 
Who 


careful 


or 40 pounds, and the boilers explode. 
What is a 


The boat must make 


is responsible for this ? 
| - = ; 
jengineer going to do # 
lher time, 
| 
| 


and if one engineer can’t do it 
another will; consequently he is compelled 

ito get the last ounce if the gauge does jump 
over, Forry-NINER. 

Packing Chuck, 

Kditor American Machinist: 

{ The packing chuck shown in your paper of 
November 10, page 7, by L. A. Sharp, was 
patented by Messrs. Underhill & Thurber, 
December 6th, 1864, and is in use by a large 
number of railroad shops for finishing and fac- 

I think it is 

impossible for Mr. Sharp to turn his packing 


ing up the ** Dunbar Packing.” 


cylindrical, as his chuck shows only four jaws, 
the Underhill & 
eight jaws, and it is a difficult operation even 


while Thurber chuck has 
with light chucking, to bring out practically 
correct cylindrical work. However, | believe 
it is more important that segmental packing 
should be faced parallel, whieh operation be 
will find still more difficult, R. ES 
Lima, Ohio, 











Meeting of the American Society of Me- 
chanical Engineers, 


on the Ist November 
Mr. J. C. Hoadley, 
Mass., reading a paper on a tilting water 


The 
commenced by 


meeting was 


Z0ston, 
meter for purposes of experiment. Finding 
that commercial water meters were unsuita- 
ble for of water 


used, 


accurate records 
the 
illustrated by the cuts on this page. 

It consists of two YW-shaped cups embrac- 
ing eachan angle of 60°, and joined by acom- 
This doubled cup is supported 


making 


he invented instrument which is 


mon side, 
in «a case upon pivots directly under the 
partition turning in hollow adjustable screws 
attached the The outside lips of 
the cups are flared out at the top, which has 


to case, 
a tendency to tip the cup when it gets full of 
water. When the cup is filling with water 
it stands nearly in a vertical position, while 
the empty cup is prostrate in a horizontal 
position. When the water reaches the lip of 
the cup its preponderance bearing on the 
flared overbalances the 


part empty 


which comes to the vertical position while | 


the full cup tips. The prostrate cup strikes 
a cork rest and delivers its measure of water 
into a suitably arranged spout. 
cup now upright will be filled in its turn and 
repeat the tilting process, and so on as long 
as the stream flows into the cups. 

An electric register properly arranged in 
connection with the apparatus records each 
stroke of the emptying cup. This is not an 
instrument of precision. It is, perhaps, a 
little more accurate than a gallon measure at 
all practical speeds ; at slow speeds probably | 


"more accurate, and with proper care no con- 


siderable error is likely to oceur. This in- 
strument substantially weighs the water of a 
flowing stream, and 
useful, if 


nicely adjusted and suitably proportioned to 


may possibly prove 


strongly and delicately made, | 
the quantity to be recorded, for keeping the 
record of water used during the tests of 
steam engines and boilers. 
A discussion which turned mostly on the | 
shortcomings of average water meters fol- | 
The pre- 
vailing opinion was that records of experi 


lowed the reading of this paper. 


ments with boiler evaporation are not to be 
depended upon owing to the defects of the | 
meters which are generally used to measure 


the water. President Leavitt believed that 
Mr. Hoadley’s invention would prove useful 
to steam and hydraulic engineers. Mr. 


Grimshaw said there are four or five different 
standards for the weight of a cubic foot of 
water at different and he 
believed it was the duty of the society to 


temperatures, 


investigate the subject andestablish a reliable 
standard. He requested some one to give a 
method for registering the exact temperature 
Mr. Porter recommended the 
mercury well, which he had found the most 
reliable means of ascertaining the tempera 
ture of feed pipes. 


of feed pipes. 


Mr. Strong gave particu- 
lars of a method he followed forascertaining 
the quantity of water drawn from locomo- 
tive tenders. He applied a water glass gauge 
to the side of the tender and measured off a 
By the fall of the 
water in the glass gauge he arranged a scale 


quantity of the water. 


so that he could tell the quantity of water 
used. President Leavitt said that he had 
used the Worthington Water Meter for re- 
cording the quantity of water used, and it 
gave him fair satisfaction, although at— vary- 
ing velocities it was not correct. 

Mr. 'T. Egleston read a paper on a machine 
for observing the physical changes of metals. 
He had devoted a great deal of attention to 
the fatigue of metals, and he found that the 
whole subject was imperfectly understood. 
A great deal of metal was suffering from 
fatigue when it first 
in production. 


was used. This was 
In the 


course of his investigations he had come to 


caused by errors 
the determination to propose a new scale of 
for the 

100 10 as at present. 
This would give much greater facilities for 


hardness metals where 


should be instead of 


graduating metals according to their physi- 


cal characteristics. He meant to construct 
a machine by which any engineer might 
subject metal to tests which would prove 
the facet if the metal was suffering from 


cup | 


The other | 


diamond | 


AMEHRICAN 


When metals are fatigued at alla 
physical change has taken piace in them. 


fatigue. 


Whenever changes have taken place will be 
At 
hardness of metal 
the 
Ife prefers the term abrasive re- 


shown by this machine. we do 
know what 


two 


present 
not 
No 


hardness. 


means, 


men attach same meaning to 
The method he follows of testing 


of 


operated 


sistance. 
the abrasive 
drills 


which records the weight needed to puta 


resistance metals is with 


which are by a machine 


drill in a certain distance. These drills were 
best 
the most varied composition. 


made of the steel, and he has steel of 
He isin hopes 
when his testing machine is completed, of 
being able to show manufacturers the true 
condition of metals before they are put into 
In many 
restored when they are found suffering from 
He calls kind the 
refreshment of metal. 

Mr. Oberlin Smith objected to the use of a 
He 


tool would give 


structures. cases metals can be 


fatigue. a case of this 


drill for testing the hardness of metals. 
considered that a planer 








Side Elevation 


Scale 4 











.. 


Longitudinal, Vertical, Central Scction 


Scale 4 


MACHINIST 


| NovemBer 24, 1883 


Mr. Durfee gave particulars of good results | 
he obtained with Siemens annealing 
furnaces in France and England. 

Mr. 
for 15 


copper very impure. 


Saw 


Egleston had been analysing copper 
found 
Found as high as 2 per | 


years, and has commercial 


cent. impurities. This is not copper, but an | 
alloy, and the manufacturer who makes brass 
of this mixture does not know what he is us- | 
ing, so he cannot be blamed for failing to 
obtain uniform results. 

the difficulties of 
A mem- 


where a friend of his | 


A discussion ensued on 
obtaining moderately pure copper. 
ber mentioned a case 
wanted ‘to ascertain the composition of a 
He advised him to send speci- | 


He 


pieces to three eminent chemists and the cer- 


patent metal. 


mens to chemists for analysis. sent | 


tificates of analysis differed so much that 


they did not seem to be working on the same 
material. 

Mr. Hobbs, the 
difficulty they experienced in getting brass | 


in complaining about 
cast that would make good cartridge shells, 
where some shells 
after standing three months, showed signs of 
Aljhough they were subjected to 
they 
them 


mentioned an instance 
fracture. 
no strain, 


of 


gradually got worse and 
broke 


many without being in 
service. 
Mr. W. 
a six ton power crane, which he designed 
for the machine shop of the Milwaukee Iron 


Company sixteen years ago. 


F. Durfee read a paper describing 


The crane was 
made for the purpose of lifting heavy rolls 
and other castings. The designer said there 


was nothing peculiar about the framing of 


~ 
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better results. 
moved with varying velocity, the point mov- 
ing so slow that it was a case of abrasion. 
Objection being raised to the planer tool be- 
cause the amount of pressure would be difh- 


cult to record, Mr. Grant thought there 
would be no trouble in thai respect, as a 
spring could be placed behind the tool. 


The compression of this spring might be 
made to record the amount of power applied. 

Mr. Hobbs testified to the prevailing want 
of uniformity in metals. Ile had experienced 
insurmountable difficulty in getting brass of 
even quality. They had been experimenting 
at great length to find out the cause of bad 
metals, but they could discover no means to 
indicate whether it was good or bad in com- 
ing out. He thinks brass is made to-day as 

There 
are 


it was made five thousand years ago. 
There too 


many elements of chance employed in cast- 


has been no improvement. 
ing brass. They melt some copper and tin 
together, and then throw in a quantity of 
spelter, but how much of this spelter remains 
in the mixture is unknown, and the temper- 
ature of the mass is unknown. 

bad but you 
brass moulders to change their habits. 


They use a 


form of furnace ; cannot get 
He 
wanted them to use Siemens reverberatory 
furnace, so that the heat could be measured 
and kept uniform, but he had failed to bring 
round brass moulders to his views. He now 
ealled upon the Mechanical Engineers tocom 


pel brass makers to do their work right. 


The cutting edge of a drill 





of 
shafts, cranks, &c., and their supplementary 
castings usually found at the intersection of, 


the crane, but the mass drums, gear 


post and brace of hand-worked cranes, were 
conspicuously absent. On the top of the 
timbers composing the crane arm, is placed 
a rail on which, supported by four small 
This 
carriage is made to traverse the available 
length of the arm in either direction by ap- 
propriately manceuvering an endless rope, 


flanged wheels runs the top carriage. 





which acts upon the bull wheel near the 
crane post. The bull wheel has a worm | 
upon its shaft which acts upon a worm | 


wheel, on whose shaft, between the timbers 
of the crane arm, is a grooved drum around | 
which passes a couple of turns of an endless | 
wire This 
passes around a grooved pulley at the end of 
the to the car- 
riage already mentioned. 


rope 3” diameter. rope also 


crane arm, and is attached 
This combination | 
of meehanism for moving the top carriage | 
is believed to have an advantage over the | 
spur gear and rack and pinion movements in | 
common use for moving the top carriages of | 
inasmuch the 
liable to accidental movement by any diago- 
strain which it may be subjected 
the fairly lifted. The 
various movements of the gear for operating 


cranes, as carriage is not 


nal to 


before weight is 


the crane were very ingeniously arranged. 
Power was applied by a belt to pulleys which 
he thrown out of gear at 


could reversed or 


will. 


Provision was also made for operating 
the crane by hand. 
At the date of the construction of this 


crane, the designer had never seen a power 
crane intended for shop use. In the leading 
establishments for the manufacture of ma- 
chinery, nothing of the kind was employed, 
and it is extremely probable that this crane 
was the pioneer power shop crane of this 
In the 
attempted to embody and combine strength, 


country. its construction designer 


and 
the fact that it has for the past sixteen years 


simplicity, cheapness and effectiveness ; 


unfailingly responded to all demands made 
upon it, is pretty good evidence of its sue- 
cess. 

Mr. Towne remarked that one of the chief 
merits of a mechanical appliance is simplic- 
ity, and this crane was so beautifully simple 
He criticised 


of 


that little could be said about it. 
some points regarding the line strain 
while carrying the load. 

Mr. Carl Angstrom read a paper on a new 
valve motion, which he explained by means 
of a working model. The valve motion be- 
longs to the same category as those of Brown, 
Marshall and Joy, and known as the radial 
motions. A combination of levers and radial 
arms receives motion from an eccentric and 
imparts the movement to the valve rod. The 
arrangement produces a quick valve opening, 
and the inventor claims that it can be so pro- 
portioned as to give a good steam distribu- 
tion, and equal cut-off at each end of the 
stroke. 

Professor Thurston thought this motion was 
susceptible of more accurate adjustment 
than any others of the same class, while it 
possessed all the good points known to the 
best of them. 

Professor Thurston then read a paper on 
‘*Pressure attainable by use of the drop- 
press.” The mechanical laboratory of the 
Stevens Institute of Technology had recent- 
ly made some drop presses, and he took occa- 
sion to experiment with them to determine 
the magnitude of the pressures attainable by 
their use. It was found that the most efticient 
presses experjmented with, had an efficiency 
of 90 per cent. due to the weight falling 
through the measured height. The energy 
of the falling drop is enormous, and the 
power of this form of press is limited only 
by the rigidity of its parts and their strength. 
The limit of the resistance of any mass on 
the anvil is found at the pressure at which 
the metal will flow continuously. This pres 
sure varies with, not only the kind of metal, 
but with the chemical 
composition, the physical structure or the 
form and method of the support of the piece. 


every variation in 


For soft wrought iron it may be taken at 
about 50,000 pounds per square inch, for 
moderately hard iron at a figure 20 per cent. 
higher, and for pure copper half the latter 
figures. 


There is a in the 


behavior of the two metals under pressure. 


great difference 
Iron has an elastic limit in its original state, 
which becomes exalted when the piece is 
distorted. The metal thus transformed does 
not yield subsequently to any less pressure. 
Copper has no true and measurable elastic 
limit in its original condition, and it flows 
under the continued action of forces far less 
than those required to produce rapid and con- 
tinuous distortion by steady pressure. A load 
which produces no visible effect when first 
upplied, will after a time be found to have 


| caused a very decided and often a very ex- 


tensive alteration of the form of the mass. 
This is now a well-known property of some 
kinds of brass and other metals belonging to 
what the writer has called the tin class, to 
distinguish the 
exhibit 


them from iron and steel 


class which do not this treacherous 
behavior. 
Another 


these two classes of metals is that the iron 


important distinction between 
class offers more resistance as the rupturing 
action is slower, while the tin class yields 
more readily the more slowly the distortion 
goes on. Change of form can only begin 
when the elastic limit of the metal is passed, 
and flow can only progress when the pressure 


applied is in excess of the maximum re 


sistance of the metal to shearing. The tin 
class of metals are best attacked by pro 
cesses Which Cause + comparatively slow 
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motion of their particles in changing form; 
the iron and steel class, on the contrary, 


being less resistant at high than at low 
velocities of flow, are best worked by 
methods which produce rapid distortion. It 


has ‘been found that the distortion of bodies 
by the hydraulic press and by the action of a 
hammer dealing a succession of blows to 
produce the same change of form is in the 
ratio of one to ten. It is thus evident, that 
the hammer or the drop is best adapted to 
For much of 
manufacturing establish- 


the working of iron or steel. 
the work done in 
ments, the drop is the only machine which 
will give the required pressure and do the 
work rapidly and cheaply. 

Mr. Towne had experimented with weights 
falling long and short distances, and he found 
that slow pressure worked best in certain 
Thought the element of time 
came in and influenced the process. 


instances. 


Mr. Egleston found in rolling metal that a 
very high speed did not work well. Found 
also in forgings that a quick blow affected 
only the surface of the metal, while a heavy 
blow affected it all through. 

Professor Sweet had experimented with a 
lead cylinder under the Bradley hammer, 
and could not discover any difference in the 
two forms of blows. 

Mr. Morgan thought that a light hammer 
would not give such an effective blow falling 
from a great height, : heavy hammer 
falling from a lower distance, because there 


is a 
would be greater friction in the case of a 
In building hammers this 
The character of the anvil 
Effect 
too light or 
such a case 


light hammer. 
seemed proved. 
helped the effectiveness of a blow. 
of blows is lost by anvils being 
In 


the ground absorbs part of the blow. 


having a bad foundation. 
Mr. Couch said there were two ways of 
designing machines, theoretical and commer- 
cial ways. 
Professor Thurston 
blows 


thought that quick 
most effective in producing 
change of form. Mentioned the case of a 
military officer who knocked trunnions off 
guns by sharp blows from a sledge. 

Mr. Grant said, at Newark they do forging 
by pressure, and find the work better than 
by blows. 


were 


The President believed the lines of tl eory 
and of commercial success not 
always parallel. 

Mr. Oberlin Smith read a paper on ‘* Shop 
Algebra” in which he described a system of 
symbols, letters and figures by which one 


those are 


set of drawings could be made to answer for 
different dimensions of work. 

Mr. C. J. H. Woodbury read a paper on 
‘* Experiments on Non-conductors for Steam 
Pipes.” 

This paper gave particulars of experiments 
He 
took pipe coverings of a great many differ- 
ent materials, and tested their efficiency on 
The 
length of pipe covered was only eighteen 


made by Professor Ordway, Boston. 


steam pipes by means of a calorimeter. 


inches, and the deductions were made from 
the difference of temperature with or with- 
out the covering. The details of the experi- 
aut length. In 
making the calculations the metric system 
The conclusion arrived at was, 
that light fibrous matter, suchas hair felt, 
made the best pipe covering. 

Professor Thurston wanted to know what 
authority the author of the paper had for a 


ments were given at great 


was used, 


statement made that spontaneous combus- 
tion could not take place unless there was 
dye stuffs or oils in the pipe covering. The 
author had no explanation to offer. 

Mr. Emery did not like the contracted 
pipe area on which the experiments were 
carried out, and he had no confidence in 
calorimeter tests for a purpose of this kind. 
Ile thought the most accurate way to test 
the value of pipe covering was to cover as 
long astretch of pipe as possible and collect 
the He objected to the 


condensed water. 


calculations for papers read at this meeting | 


being arranged upon the metric system. 


Until that is the recognised system of this | 


country he wanted the measurements to be 
based on the system in common use; and 
he thought it would take the strong hand of 


| 
| 
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military force to change our system 
weights and measures. 


The president gave particulars of a system 


of | but not particularly different from present 


of covering pipes he had followed about the | 


mines in Michigan. They had between 700 
and 800 feet of pipes covered with half felt 
and a composition composed of plaster of 
Paris and saw dust. This had reduced the 
loss of heat below one per cent. He did not 


believe in trials being made on the small | 


scale described in They had 
pumps working was carried 


400 feet in pipes put in the ground without 


the paper. 
where steam 


;any other covering and there did not seem to 


be much loss of heat. 

An objection was raised to plaster of Paris 
as a covering to pipes as it was liable to cor- 
rode iron. It was explained that no cor- 
rosive action took place unless the covering 
got wet. A member mentioned 
did not corrode iron as was proved by the 
which recently 
taken down after having stood four-hundred 
y. There iron imbedded 


found perfectly clean. 


bridge of Grenoble, was 


ars. 


A member said that saving of heat was 
not so carefully practiced as it ought to be. 
He knew a case where a stream of cold 
water was run ona piston rod. 

Professor Thurston read a paper on ** The 
Theory of Turbines.” He held that the 
turbine utilized greater amount of the 


” 


a 


energy of the water than it was generally | 


credited with. A turbineat Holyoke, Mass., 
gave 90 per cent of useful effect. 

Harris Tabor presented a paper (read by 
title) on ‘‘ Compression as a Method of Gov- 
erning the Steam Engine,” a brief summary 
of which we append. The author com- 
mences by a reference to the discussion of 
this subject at the Altoona meeting, and con- 
tinues in substance: When the engineer can 
be sure of constant load the problem takes 
its simplest form. We are, however, con- 
stantly confronted with large engines lightly 
loaded, or instances where the engine is at 
times working with an economical load, but 
much of the time with so low mean effective 


pressure as to be very wasteful in the use of | 


steam. What is needed to insure a more 
economical use of steam is some method of 
steam distribution by which, when the 
engine is called upon for its least duty, a re- 
sistance independent of the load shall oppose 
the progress of the piston. This resistance 
must, of course, be under control of the 
governor, and consequently a factor in regu- 
lation. Compression seems to be the only 
available factor for this purpose. 

Mr. Hoadley, I believe, was the first to 
realize the importance of compression in 
controlling the speed of an engine, and since 
many single valve automatic engines have 
been introduced. There is an element Jack- 
ing in this type of engine, viz: small clear- 
ance, but there seems no way to obtain this 
without change inconstruction. The author 
refers to theoretical diagrams he has con- 
structed, representing a clearance of three 
per cent., steam distribution with a single 
valve, and shows that the compression with 
cut-off as late as half stroke would be 
high as 122 Ibs., absolute, while cutting off 


as 


at one-eighth stroke it would be 235 Ibs., 
and a lighter load—always probable— would 


result in still higher compression. 

We cannot stand the enormous pressures 
that compression with small clearance will 
give in this type of engine, but the economy 
of the will 
tional construction. 


lesser clearance warrant addi- 


of Relief valves 
so placed in each end of the cylinder that 


cost 


steam chest or boiler pressure would be 
opposed to the pressure in the cylinder 
might be used. These valves might be 


placed in the cylinder heads in such a way 
as to assist in steam jacketing, or might be 
connected directly to the steam chest. Their 
area should be sufficient to require but small 
lift. Aside from the noise of these valves 
the problem simple. The steam 
valve must be so arranged that it cannot 
leave its seat when the pressure in the cylin- 
that in the steam chest. The 
due the early compression 
would call for a heavier fly wheel, and the 
crank pressure would be far from uniform, 


is very 


der exceeds 


resistance to 


land 
( 


who has already cast his vision toward this 
fair land of and 
The gain from this construction, over four| truly say that to the man of actual skill, and 
at 
earlier than one-quarter stroke, but this is| of the great concern where he learned his 
It| trade and has lived all his life, Texas offers 
will do much to check excessive internal} you a field where your brains and your man 


practice in this respect. growth progress, we can 


valve engines, would be only wu cut-off] possessing self-reliance to trust himself out 


just where better economy is needed. 
condensation due to low terminal pressure. | hood may ripen into advancement and pro 

A table of mean effective pressure due to| prietorship in a half-score of years, such as 
cutting off at different points, together with | would require a lifetime of hard, unremitting, 
the theoretical-water consumption is given to | and laborious toil in the overcrowded North 
show what might be done with light Western The 


facturing interest had practically 


loads, | ern and States. iron manu 


if the clearance can be reduced and com exist 


Now there is 


ho 
pression satisfactorily controlled. ence ten or fifteen years ago. 


To one inclined to strain after the highest | scarcely a city or town of from 5,000 to 8,000 


| possible attainment without regard to cost or inhabitants in all this ereat State that has not 


that lime | 


in lime was | 





| mentary screws. 





| Says 


complications it will still be found in the} its machine shop, boiler works, or foundry.’ 


four-valve engine. The exhaust valve could 
. la 


then have a constant release and variable 


; The following notes from two of our con- 
compression, and the steam valves constant : woe if < =< 
. . _ temporaries (issued from the same publica 
lead and variable cut-off, giving the same), ; ae : 
é ? : : tion office) sutticiently explain themselves: 
results as in the single valve engine, but : 


without the slight loss due to early release From the Iron Ace. Nov. 1: 


In our issue of September 27, we published 
an illustrated article on **Coal and Coke for 
Iron Melting,” by Thomas D. West. Having 
through inadvertence neglected to credit the 
ik P same to the journal for which it was  pre- 
is nothing so promising that comes with so pared, we take pleasure in saying that it 
little cost. | originally appeared in the Amertoanx Macnin- 
ist, and that credit should have been given 
at the time of publication. The article 
one of a series on the general subject. of 
foundry practice which Mr. West is contrib 
uting to that journal. 


when under a light load. 

Evidently compression is to be our strong- 
with 
Certainly there 


est ally if we hope for better economy 
our present steam pressures. 


*—=>e 
Is 


Compound American Locomotive. 


We understand that a compound locomo- 


tive is in course of construction in the Boston From the Metal Worker. 


Nov. 3: 
In our issue of September 22, we published 
an illustrated article on ‘Coal and Coke for 
lron Melting,” by Thomas D. West. Having 
through inadvertence neglected to credit the 
same to the journal for which it was pre- 
low pressure. The boilers will be constructed | pared, we take pleasure in saying that it 
to carry 160 pounds pressure to the square | originally appeared in the AMERICAN Maonis 
inch, which will aid to make the compound |S! and that credit should have been given 

: jat the time of publication. The article is 
engine produce economical results. one of a series on the general subject. of 
foundry practice which Mr. West is contrib 
Should it prove successful, more engines will | Ung to that journal. 


shops of the Boston and Albany Railroad. 
According to the reports which we have re 
ceived 


that are not very definite—there will 


be four cylinders, two high pressure and two 


This is 
said to be an experimental freight engine. 


be built on the same plan. a 





| 

| 

tad | 
The Locomotive Hngineers Monthly Journal 

of 


| thousand dollars to the organization during 


The Northwestern Lumberman strongly urges | proueht ino a revenue upwards seven 


lumber operators to reduce the cut. It says: 
The more cheap lumber there is piled up| jast year. Nearly all this money was expend 
in the country, the more unstable prices will | eq for charitable purposes connected with the 
be. People must begin to learn that they | pretherhood. 
at all, 


COUPSE 


During the year the insurance 
the 
member forty-one dollars. 


must use more coarse lumber or none connected with brotherhood cost 
The 


belonging tothe insurance are increasing, but 


each 
and the mill men ought to pursue a 
that will compel them to use it. 


to the business interests of 


members 
It is suicidal 


every man Who] not so rapidly as might be desired, consider- 


owns a mill, to permit the cream of his cut} ing the valuable features of the insurance 
to go into distribution, and his poor lumber | 


to pile up in the yard.” —_— 


A) Correspondent. in Texas, 


Harrisburg, 
writes under date of Nov. 1, 


—_e 


A novel steering apparatus is to be placed as follows : 
in the United States tug Nina. 
tus is the invention of J. J. 


The appara-| * The employesin the machine shop of the 


Kunstadter, an | Galveston, Harrisburg and San Antonio Rail 
Hungarian, and it has been used with success | Towd, at Harrisburg, Texas, were somewhat 
, The shaft of the propeller. is startled this morning by the sudden stopping 
carried through the rudder post, and there | Of the engine in that department, and on ex 


in Europe. 


by means of a universal joint is connected wnining into the cause it was found that 
the had 


lack of water. 


with a shaft running through the rudder and hoiler become overheated from 


having at its end a supplementary screw. The boiler, which is a large 
the rudder to] tubular, was examined by me about one-half 
ind | 
connection between the main andthe supple- about twenty tubes in the center of the boiler 
with a welding heat told 


when the helm is put to port or to starboard that while the engineer was drawing the fire 


The universal joint allows 


move freely and yet establishes a perfect hour after the fire was drawn, found 


It will be readily seen that on them. Twas 


the driving power of the supplementary | that the entire flue sheet was red-hot, and a 
screw is brought into play to turn the vessel. | flame of fire two feet long was issuing from 


The vessel is thus turned quickly in a small} the tubes. “The engineer in charge claimed 


space. In cases where there is danger of colli- | that there were two gauges of water. The 
sion and the engines are reversed, the vessel | gauges are not connected directly to the 
can be driven backward and completely out boiler, but are on a column, which = illus 
of her course in an exceedingly short space | trates the great mistake of placing the 


that 
that gauges should be attached directly to 


of time, as experiments have shown. vauges In position, My experience is 


<2 
' boil tad te the 1d the boiler, for the simple reason that we do 
l ¢ 4,939 boilers examined by the Tart : 
mone oe ) not want to know how much water there is 
for oiler Insurance Company's Inspectors, | . 
ae r : » 2tt def | i li l in the column, but would like to know how 

y r August, 5,: defects were discovered, |. - 
during R gu _ Es it stands in the boiler. 
each being of so serious a nature as to be re- 


Out 
and led to the condemnation of 


5 a * The first information the engineer had of 

ported. of these 739 were dangerous, ees ee ae tate 
98 holler ow water was the refusal of his injector to 

ao DO 2TS. 


; f 14 apne nner feed the boiler. Ile was workine at that 
They fe d 486 cases defective riveting : : : : 

hey — 4 Oo ; trying to get it to feed, and the boiler was 
an ite which we commend to the serious i i 

mm Hem war getting hotter every minute. — Ie opened the 


attention of boiler makers. fink ‘oniiiiadion oul Gina Gan ten or’ 
+ te stated, the column still showing two vwauges 
The Dallas Machine of IIad the 


numerous questions it has received about the getting his injector to work while the boiler 


Journal referring to water, engineer suceceded in 


inducements offered to mechanics in Texas, | was in that condition, L have no doubt there 


“To the youne and skilled mechanic, | would have been a fearful explosion,” 
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Stock-Jobbing in Mechanical Appliances. 


As arule, 


ly mechanical appliances, much to the credit 


stock-jobbing operations in pure- 


of mechanics as a body, have not been com- 


mon occurrences. Lately, however, for 


some cause, probably because not having 


been ‘* worked” to any extent, they offer a 
promising field, they are receiving consider- 
When r hear of a 
boiler that is to make steam alee the con- 


sumption of fuel—of 


able attention. we read ¢ 


ENG., | 


any consequence—or 


| of some similar achievement in a mechanical 

direction, it is generally safe look around 
| for some stock company with a ‘strictly lim- 
lited” number of shares to sell atabout one- 
| tenth their 


something 


hearing 
of this kind the conclusion that 
little 
generally 


value. A few years ago, 





| some one was mistaken too enthusi- 


| astic, for instance—was correct, 
jbut it is apparent the times have changed, 
| not for the better, in this respect. Before 
| investing in this kind of stock, a man of or- 
| will sharply for the 


mechanical foundation, 


| dinary caution look 
which will generally 
| be found wanting, bringing in this respect no 
| 
| 
| 


| discredit upon mechanics, for the reason that 


AMERICAN MACHINIST was 


| No notice whatever of their presence in the 


ithere are none connected with the enter- | 
ne: ; . 

| prise. Generally speaking, they are not 
wanted, and would be entirely in the way. 


that sounds well and possesses the merit of 
| being incomprehensible. 


A good mechanic who makes an invention 


bringing his invention, magnified beyond all 


the purpose of forming a two million dollar 





stock company is concerned. Of course 


there are exceptions to this, but they are not 


common, There is something so repugnant 


to a mechanic, whose very work is a con- 


stant lesson of the value of ¢rvth, in exploit- 


ing something 
| that, 


beyond all bounds of reason, 
when one is found engaged in a scheme 
of this kind, it may be setdown as an excep- 
| tion to the general rule to the contrary. 
There would be 
the oceasional 
wild-cat 
lexcept to those immediately concerned, if. it 
were not for the fact that 
the 
similar legitimate ways. 


nothing particularly un- 
and 
scheme, 


fortunate in flourish 


collapse of a mechanical 
in the end it tends 
investment of 
But, 
| effect in this direction may 
the establish 
| solid mechanical enterprises is not obtained 


to discourage means in 
after all the 


not be of much 


importance, since means to 
through the assistance of paid puffs in the 
daily press, and those engaged in such enter- 
afraid that light 
brought to bear on them. It is always safe, 


prises are never will be 
and almost 


thing of 


invariably right, to distrust any 


this sort, where money for stock is 
which the 


gation is not permitted. 


looked for from the public, of 
| fullest investi 


= ae = 
| A New Professorship Needed at West 
Point, 


The 
the American 


excursion of the 
Society of 
West 
Kingston, and their reception at West Point, 
that the U. 8. 


recent members of 
Mechanical 


Shore 


Engi- 


neers over. the Railroad to 


suggest Government should 
speedily take steps to commission anew pro 
West Point Military School 


Professor of Politeness and Good 


fessor at its 
namely, a 
Manners. 
date of the 
both the 
and local committees of the 


before the 
member of 


Some time proposed 


}excursion a executive 
Engineers’ So- 
ciety, wrote to General Merritt, 

West Point, stating that the 


charge of the 


commandant 
committee in 
mond 


society's meeting de 


sired to arrange for a brief stop of the excur 
West Point. The 


reply negatived the proposition, 


sionists at commandant’s 
alleging that 


the presence Of so many visitors would be 


What is required is a good deal of cheap talk | 


| spised society. 


of value is invariably modest, at least so far as | 


reasonable proportions, before the public for | 


| machine shops, is the 


MACHINIST 


liable to distract the attention of the cadets 
from their studies. 

[ We have never heard that the presence of 
any of the dozens of young ladies who flock 
to the 
ever been held to seriously demoralize these 
budding military geniuses. | | 


neighborhood of that institution has 


On receiving the commandant’s 
committee dropped entirely the 


reply, the | 
project of 


visiting the academy. 
About the 
telegram 


however, a| 
from Mr. Soule, 
superintendent of motive power of the West 
Shore Railroad, that the railroad | 
company had obtained from General Merritt | 
West Point, and that |i 
the time-table of the special train had been 
arranged for a stop of one hour. Notwith- 
standing the disinclination of many members 
to visit the nation’s military school after the 
rebuff the society had received, it was found 
impracticable to rearrange the time-table, 
and the train stopped accordingly. 


hour of starting, 


was received 


stating 


permission to stop at 


No one 
met the excursionists at the train, and no one 
showed them through the ample grounds, on 
behalf of the officials in charge of the school. 
grounds, and no courtesy whatever, was ac- 
corded this body of visiting engineers, some 
of whom are acknowledged to be among the 
most distinguished of American mechanics. 
Every one left the place feeling a 
slight and contemptuous treatment on the 
part of the Government officials in charge of | 
the institution. 


sense of 


Their conduct was deemed 
especially unworthy of a profession whose 
engineering branch—the ordnance depart- 
had shown itself so ready to appro- 
priate a great like the 
Emery testing machine, the very inventor of | 
which honored member of this de- 
By all means let 


ment 


engineering work 


was an 
us have a 
professor whose duty shall be to teach polite- 
ness at West Point. 


-_- — 
The systematic style of doing work which 


is now getting to be universal our large 


means of getting out 
much more work than what was possible 
under the free and easy methods that ruled a | 
We 

locomotive-building shop once in getting 
two engines repaired that had been through | 
a fire. The rule appeared to be for the men 
to work much as they pleased. 
who did 





decade or two ago. had a good time in | 


One old man 
good many such machine jobs | 
the 
A quarter would hurry up a job, 


was susceptible to influence of silver. | 
and half a| 
One of the 
engines had odd threads,and we wanted eleven 
and a half to the inch cut on a bolt. 
had no dies of that size, 


dollar would get it done quickly. 


They 
but the old man said 
Ile took eleven thread dies 
and made about half the cut with them, then 
finished the job with twelve thread dies, and 
assured us that 


he could manage it. 


to cut eleven 
at least that 
was the way they did the job in that shop. 


was the way 


and a half threads to the inch 





SB 
The 
on ** The 


Mechanical World, in an editorial article 
state of 
expresses the belief that the social status of 


true American industry,’ 
the working classes is better in Great Britain 
than it The 
article before the 
Senate Committee on Labor discloses 


rin Australia. 
says that evidence 


is in America, 0 
taken 
a state 
of poverty and discontent that is not equalled 


on the other side of the Atlantic. It has 
also discovered that American employers 
are addicted to black-listing discharged em- 
ployes, so that they cannot obtain work 


That the 
livelihood is so great 


elsewhere. difficulty of obtaining 
that nearly half the 
children attend no school, as they are com- 
That 
pauperism is growing rapidly, and that the 
condition of the working classes is every day 


pelled to assist their parents to exist. 


becoming more deplorable. 
The writer who draws this depressing pic- | 
ture of the condition of our people feels very 
friendly and sympathetic towards us, and is 
even benevolent enough to indicate a remedy. 
Free trade, he will turn our 


Says, 


poverty 
into riches; change depression of trade into 
vratifying prosperity ! 
As our prevailing 
of trade were evolved from the 


poverty and depression 


imagination 


| birth! 


erty 


jsult. If other 


i; workmen 
|} hands while 
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of the parties who wrote about them, Ameri- 
cans are not likely to try the effect of free 
trade in a hurry, as the bulk of the people 
feel satisfied that trade might be injured, but 
never improved, by permitting open foreign 
competition. It is strange how many British 
if their social 
the country of their 
There is a condition of poverty and 
discontent wherever 


workmen come here to stay, 
condition is better in 
there is vice and lazi- 
ness; and, speaking from a wide experience 
in both would say that the 
Mechanical World writer could find more pov- 


countries, we 


and discontent within a radius of five 
miles from Charing Cross than is to be found 
in the whole United States. 

—— o> —— 

We are sorry to have the nice little story 
about William <A. Sweet, 
which published two weeks 
wholly spoiled. But Mr. Sweet 
us thav it is entirely without founda- 
tion. His views on the value of me- 
chanical advice as compared with legal ad- 
vice, 


of Syracuse, 


we ago 


writes 


no doubt agree with the action he was 
credited with in the story. On 


he has put him- 


another in- 
dustrial question, however, 
self upon record publicly, by a communica- 
tion to a Syracuse paper just before election. 
It was addressed to workingmen, and advised 
them to cast their ballots for the proposition 
to abolish the contract system from the pris- 
ons of the State, the issue in the campaign 
which concerned them most of all. 
said : 


In it he 
‘**My advice to you is to stand up for 
your own interests, and vote to abolish the 
system which takes bread from the mouths of 
your families.” This advice seems to have 
been heeded, if we may judge from the re- 
leading manufacturers, in 
the working men have confidence, 
would publicly stamp the contract system 
the fraud that it is, 
evil rooted out. 


whom 
we would soon have the 


pe 
Speaking atthe last meeting of the Society 
of Mechanical Engineers, Mr. Pickering 
mentioned an anecdote of a leading German, 
who expressed surprise at the way American 
their 
doing 


use heads as well as their 
He pointed to a 
one-handed man at work in a part of the 


American exhibit, he felt 


work. 


who, certain, got 


| through more work than any four two-hand- 


jed men he could find among his native 
|; workmen. 
il 
At one of the foreign industrial exposi- 


tions, a Belgian engine maker 


was very 
much struck -with the efficiency of the 
Corliss engine, and asked Mr. Corliss 


for drawings, that he might begin 


building Corliss engines in his own country. 
Plans were 


furnished, and an 


built from them. 


engine was 
This drew so much atten- 
so efficient, that the King 
knighted the maker for his enterprise in ‘‘in- 
Belgium the 
American engine 


tion and proved 


troducing into construction of 


a valuable invented by one 
Corliss!” 
i 

Our English industrial contemporaries in 
their solicitude for the welfare of the United 
States expend a good deal of valuable ink 
trying to convince us that free 
benefit our 


trade would 
But they have very 
little to say about a movement which is mak- 
ing headway all over the British Isles where 
men are combining together in what they call 
a Fair Trade These people hold 
that free trade its drawbacks even in 
Great Britain, and that the 
in many 


workmen. 


League. 

has 
home industries 
suffering from the un- 
restricted competition of continental nations. 


cases are 


They argue that a free born Englishman 
needs better wages to buy his beef and beer 
than is necessary for a Belgian, French- 


man, Dutchman or German, and that the 


cheap labor of these foreigners is taking even 
the home markets away from native Britons, 
These 


continental workmen 


pursue their 
ruinous race of competition under an advan- 
tage, for British imports are restricted by 


Trade 


League now want British industries proteet- 


most of their governments. The Fair 


ed against the competition of nations that 


refuse to admit British goods free of duty. 


" See 
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It is amusing to observe the innocent man- 
ner in which certain Western trade-journals 
systematically publish articles purporting to 
be written for their columns by William M. 
Barr, but in reality copied from his books on 
engineering matters published years ago. 
Doubtless there may be readers whom such 
a time im- 
pose upon, but it is satisfactory to know that 


transparent proceedings may for 


the truth generally catches up in the end. 

> BR 
Literary Notes. 

ELECTRICITY AS A MOTIVE POWER. By Count 
Th. Du Moncel and Frank Geraldy. 
and edited by C. J. Wharton. E. & F. N 
35 Murray Street, New York. 


Spon, 


At this time, when electricity is beginning | 


to receive practical application as a 


power, a carefully prepared work tracing the | 


history of the experiments that have been 


made to demonstrate its utility as a means of | 
transmitting power, cannot fail to be wel- 
Parties interested in the subject of 


come. 
motive power will find this book an excel- 
lent addition to the literature of electricity. 
While the authors and editor evidently enter- 
tain for 
electricity as a means of bringing 


enthusiastic hopes 
wasted 
powers of nature into man’s dominion, they 
confine their writing pretty closely to what has 
An exhaus- 
tive introductory chapter treats of the prin- 


actually been already achieved. 


ciples on which electro-motors are founded, | 


and a description of various types of electro- 
magnets. Then comes a historical summary 
which tries to establish to whom the credit is 
due of first inventing an electro-motor. This 
is followed by interesting descriptions and 


illustrations of many of the first machines | 


experimented with. The first part of the 


work treats at considerable length on what | 


may be termed the experimental period of 
that 
motors did not possess the element of com- 


eleetro-motors, for at time 


mercial success. Movement was produced 


ane ais ‘; | 
by magnetizing masses of iron and making | 


them attract movable armatures by fluctu- | 
} you, 
loss ofi: 


ating impulses. This led to great 


power which was originated very expensively. | 
Faraday’s discovery of induction, introduced 


a radical change into clectrical transmission 
of power. 


voted to deseribing the electro-motors that 


have been brought into use since Faraday’s | 


written ina 
remarkably lucid style, and is commendably 


great discovery. The book is 


free from obtuse technicalities. A man with 


a common school education can read 


book with interest and understand it, which 
cannot be said of the average work on. elec- 


trical subjects. 


KINEMATICS. <A Treatise on the Modification 
of Motion as Affected by the Forms and Modes 
of Connection of the Moving Parts of Machines 
Fully Illustrated by Accurate Diagrams of Me 
chanical Movements as Practically Constructed 
For the of Draughtsmen, Machinists and 
Students of Mechanical Engineering. By Charles 
William MacCord, A. M, Se. D. Professor of 
Mechanical Drawing in the Stevens Institute of 
Technology, Hoboken, N. J. Author of 
in ** Mechanical Drawing,” ** A Practical Treatise 
on the Slide Valve and Eccentric,” and various 
Monographs on Mechanics. New York: John 
Wiley & Sons 


use 


Lessons 


The opening chapter of this book is de- 
voted to explicit definitions of terms made use 


of in connection with motion. The next 
chapter treats of the composition and resolu- 
tion of motion in an equally satisfactory 


manner, and in the third and fourth chapters 
the author gradually opens up what is, after 
all, the chief subject of the book, viz.: that 
of wheel gearing of all kinds. This subject 


is discussed in a masterly manner in the 
remaining eight chapters, and with a com 
prehensiveness scarcely before attempted. 
This is especially true in the instance of the 
teeth of wheels outside the regular forms, 
such as elliptical and various forms of non- 
circular wheels, twisted gearing, elliptical and 
twisted bevels, &e., &e. While the subject 
of wheel gearing is from its nature somewhat 
complex, the author has evidently labored, 
and with wood success, to so simplify. the 
matter in its presentation as to make the book 
useful to those who have no time for labored 
investigation, and to shopmen who are not 


always able to follow abstruse reasoning. 


Translated | 


motive | 


| corre ctly, 


the future of 





}and probably from the effects of an 


|} any way to restore the color and to prevent 
j rusting? A 


The second part of this book is de- | 


the | 
| the horse-power of a 12’’x20’ 


struction 


AMBHRICAN 


This he is greatly aided in doing by the ex- 


cellent character of the engravings, in the 
preparation of which it is evident the pub- 
lishers have spared no needed expense. The 


book concludes with an appendix illustrating 
the manner of drawing the various curves 
referred to in the body of the work, by fifty 
This 


recommended to draughtsmen, and all who 


examples, book can be confidently 
have occasion to design machinery, as well 
of 


(KS TIONS ano 
UE» nsWERS. 


Unde r this head We Propose 
to 
to 


as to every earnest student mechanics, 


young or old. 





to ansivcer ( es- 


& per falt yy 


COMMLOT 


tions sent ws, pertaining our 


and according SEVLSE 


methods. 


(369) E. F. C., Ansonia, Conn., asks: 1. 
Will you give me a composition for printers’ rolls? 
A.—Glue and molasses, in proportion varying from 
{to 8 lbs. of glue to one gallon of molasses, depend 
ing upon the season of the year. 2. Should the in 
side of the mould be oiled’ A.—Yes. 


(870) Machinist, Cleveland, O., asks: Is not 


the cause of a belt ‘‘slapping,” slackness and not 
work to keep the tension uniform, consequently 
a straightening and the belt? .4.—A 
long belt will not run still if the work on it is not 
uniform; that is, if the work required of it is con 
stantly changing, and 


sagging of 


especially if the changes 
occur at regular and short intervals. Also, such a 
belt will not run still if the velocity is not uniform ; 
as, for instance, when driven by an engine with a 
light flywheel which slows up in passing the centers 

371) J. D., Savannah, Ga., writes: Thave 
an improved Winchester rifle, When I bought it 
the barrel. lock plate, guards, and other trimmings 
were beautifully mottled. In the salt atmosphere, 


occasional 


| dash of salt spray, it gets rusty, and in cleaning it 
electro- | : sae ‘ 
| I find the color is disappearing. 


Can you tell me of 
Its 
You will hardly be able to restore the 
parts to their original color. If you take it to a 
good gunsmith he may be able to color to satisfy 
That would be much better than to try to do 
it yourself. Corrosive sublimate and lard mixed 
together are somctimes used for protecting iron 
and from rust, near salt water. Paraffine 
rubbed on warm and wiped off with a woolen cloth 
is also highly recommended. 


372) W. IL. S., Morgantown, W. 
asks: 1. Can you give me a rule for finding the 
horse-power of an engine’ A. 


steel 


this product by the speed of piston in 
minute and divide by 33,000 


feet per 
The mean net area of 
piston is the area minus one-half the area of piston 
rod. The mean effective pressure can only be de 
What is 
100 


termined by the use of the indicator. 2. 
engine, running 


| revolutions per minute, boiler pressure 85 lbs. % A. 


This cannot be estimated unless the details of con 
known. If of good construction, a 
mean effective pressure of 40 lbs. should be realized 
in the cylinder, in which case the indicated horse 
power would be (assuming the mean net area of 
piston to be 111.5 inches 
111.5x40x33314 


are 


15 horse-power. 


33000 
3. How can I calculate the steam pressure in a 
boiler, there being no steam gauge? A. You can 


not calculate it; you can only observe it by some 


sort of a gauge 


373) X.Y. Z., Hanover, Germany, writes: 
Having served an apprenticeship at a leading en 
gineer’s in England, and thinking a slight knowl 
edge of the theory of machine construction would 


be of use to me, I came here to study at the cele 


brated polytechnic school for one year. So far I 
have learned nothing but who Archimedes and 
Aristotle were, and what they did; that it was 


Plato who invented the 
take 
also analytical geometry. 


sand-glass, &¢ 
differential and 
What 
how much of mathematics and 


In mathe 
integral calculus, 
I want 


maties I 
to ask is, 
mechanics are re 
quired to design the machines, such as you illus 
trate weekly inthe AMERICAN MACHINIST 
steam pump, to wit; 


; the Dean 
had better 
continue here or go into some manufactory? A 

In regard to continuing at 


also, whether I 


school, no one can ad 
vise you to any purpose, as whether it will benefit 
you or not lies entirely with yourself. If you hold 


to the opinion, which you seem to have, that it 
will do you no good, there is not the remotest pos 
sibility that it will, On the other hand, if you 


study hard, to the end of learning as much as pos 
the direction of your future aims 
help you, but whether more or 


sible in , it will 
less than the same 
time spent in a manufacturing establishment, dé 
pends upon a hundred circumstances of which we 
know nothing. We should doubt the impropriety 
of so short a course as one year,{but having entered 
upon it should seriously consider the propriety of 
abandoning it. 


attainments required in designing machinery, the 


Va., | 


Multiply the mean | 
| net area of piston by the mean effective pressure, 


|} duties and express charges. 


With regard to the mathematical 


MACHINIST 


absolute requirements are not beyond what is 
taught in common schools. Many, in fact 

men, along with this who attain 
tinction in this direction would perhaps have done 
some of their work easier if they had been ac 
quainted with higher mathematics, but probably 


most 


get Some dis 


they would not have done it any better for such an 


acquaintance. To others it 


reverse of advantageous. Of mechanical knowl 
edge such men possess much more than can be 


learned in all the institutions of learning in the 


world. You seem to have the impression that you 
are, or ought to learn how to design machines at 
all wrong. You ought to learn 


things that will be useful to you in such work, but 


This is 


school. 





USINESS (SPECIALS 


Transient Advertisements, 50 cts. a line for each in 
sertion under this head. make a 
line. Copy should be sent to reach us not later than 
Wednesday Jor the « 


About seven words 


suing week's issue, 


Match Machinery, F. Chillingworth, New Haven,Ct 
F. VanWinkle, Mech, Engin’r, 22 Cortlandt St., N.Y. 
James W. See, Consulting Engineer, Hamilton, O. 
Steel Name Stamps, &c. J.B. Roney, Lynn, Mass. 
Presses & Dies, Ferracute Mach.Co., Bridgeton, N.J 
“Tack Machinery” 
Willets Manufacturing Co., Providence, R. I. 


Patents.—Franck D. Johns, Att’y at Law & Solic- 
itor of Patents, 617 Seventh St., Washington, D.C. 


The latest Improved Match 


Machinery is 
by the White Machine Co., 


Waterbury, Conn 


Vanderburgh Wells, 
, corner Fulton and Dutch streets, New York 


made 
Pattern and Brand Letters. 
& Co 


Consulting Engineer and Mechanical expert, C. 
C. Hill, 144 LaSalle street, Chicago, Ill. 

Chas. T. Porter, Mechanical Engineer, Tribune 
Building, (Room 58,) New York City. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

For sale, lathes of best designs from new pat 
terns. George A. Ohl & Co., E. Newark, N. J. 


How to lay out gear teeth. 
E. Lyman, C. E., New Haven, Conn. 


Lyman’s Gear Chart. 
Price 50 cents. 
Wood Engraving done in best manner. 
furnished, 


Designs 
Edward Sears,48 Beekman St. New York 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & Joon Barnes, Rockford, Il 

New Books, relating to steam, the steam engine, 
mechanics, machinery, and engineering. Send for 
catalogue. Fred. Keppy, publisher, Bridgeport,Conn 

Jack pump and Jadder chain machines, 40 to 80 
links per minute, direct from coil. TheGaylord, 
Cross & Speirs Company, Waterbury, Conn. 

Guild & Garrison’s 
lyn, N.Y. 
scription. 


Steam Pump Works, Brook- 
Steam Pumping Machinery of every de 
Send for catalogue. 


The Complete Practical Machinist, $2.50; the Pat 
tern Maker’s Assistant. $2.50: Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


BounbD VoLuMEs of the AMERICAN MACHINIST for 
ISSO, 1881, and 1882. A limited number of each sent 
by express for $3.50 per volume, express charges to 
be paid by purchaser. AMER. Macuinist Publish 






ling Co., 96 Fulton st., New York. 


“HOW TO KEEP BOILERS CLEAN.”’—A book of 
seventy-two pages, telling how to prevent scaling, 
foaming, priming, and burning, with other valuable 


information, will be sent to any address FREE of | 


postage, by James F. 


New York. 


Hotchkiss, 86 John street, 


Any of our readers who have complete files of 
Volumes I. and I. in good condition, bound or un 
bound, can probably find a purchaser by addressing 
us, and stating the lowest price they will accept 
AMERICAN MACHINIST PUBLISHING COMPANY, 96 Ful 
ton street, New York. 

Patent 


“Common Sense” Binder for the AMER- 


IcCAN MAacnuinist holds 52 weekly issues in good 
shape. Sent to any address,in the United States, 


by mail for one dollar. To Canada and foreign 
countries 75c., the purchaser to pay custom-house 
American Machinist 
Publishing Co., 96 Fulton street, New York 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en 
larged edition, with six additional plates, of Chord 
al’s Letters, comprising the choicest selections 
trom the series of articles entitled * Extracts from 
Chordal’s” Letters,’ which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi 
nal illustrations by Chas. J. Taylor. One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 
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The Girard (Pa.) Wrench Company will increase 
their capacity 50 per cent 
rhomas A. Kochs will erect 
158 Wells street, Chicago 


M. Laflin will 


street, Chicago 


a $20,000 factory at 


erect a factory at 51.8 


to cost 16,000 


Jefferson 


About $13,000 has been raised toward building a 
woolen factory at Lebanon, Mo, 
Matt. Berner will erect a 


11] 


brick factory at 
Jefferson street, Chieago to Cost $28,000 
The 


Seymour, 


Humphreysville Manufacturing Company 


Pa. 
Nellie Allen has a building permit, in Chicago, to 


Conn,, proposes to move to Reading 


erect a 
$8,500 


brick factory at 665 Carroll avenue, to cost 


would have been the | 


| being rapidly got into shape. 


| : 
} room, and repair shop : 


| Yale & Towne Works, at 





| have 


| Westinghouse engine, which it 


|} working machinery, just issued by J. A 


HOS, | 


lings are clearly defined 


E. 8. & C.R 
Philadelphia, 


factory. 


Matlock, 15th and Hamilton streets, 


Pa., will erect an addition to their 


Craver & Steele, of the Randolph Header Works, 
Grinnell, lowa, are building a new brick foundry, 
100x60 feet. 


It is proposed to form a stock company with a 
capital of $50,000 for the manufacture of woolen 


goods, in Union, N. H. 
The Bramble Lock Works, Terre Haute, Ind., are 


The machinery will 
soon be placed in position 


The Shenango Machine Company, Sharon, Pa. 


| have erected a fine brick building on the site of the 
you ought to expect nothing more in that direction. | 


one recently destroyed by fire 

rhe Chicago Forge and Bolt Company are erect 
ing another building, 40x100 feet 
accommodation of raw material 


in extent, for the 


The works of the Knickerbocker Manufacturing 
Company, who will manufacture milling machin 
ery, are rapidly going up at Jackson, Mich. 

The L. L. Whitney ¢ otton Mills of 
Millbury), Mass 


Bramanville 
, are erecting a boiler-house, dry 
the first 40x24 feet and two 


stories 


The Saucon Blast Furnaces, now idle at Hellers 


town, Pa., will probably be sold to a company that 
will build a rolling mill to run in connection with 


the furnaces 
The Ripon (Wis.) and Manufacturing 


Company, With a capital stock of $25,000, has been 
organized 


Lumber 


The object is to manufacture lumber, 
sash doors and blinds. 

The Iron Works, of Terre Haute, Ind. 
have the machinery completed and ready to be 
placed in position 


Eagle 


It is understood the mill will 
be ready for operation by November z6th 


W.H. Lyman and lL. F. Gordon, Worcester, Mass ; 
are building a new shop JOxs0 feet, which is to be 
finished in December. It will be occupied by them 
for trip-hammer and drop-forging work 


To Mt. Holly, N. J., write: “ By 
reading your articles by Thomas D. West, on cupo 
las, we were induced to experiment with coke and 
coal combined, and have reaped some advantage.” 


Risdon & Co., 


Mr. 8S. Hamblin is having put up at Chiltonville 
(Plymouth, Mass.) a building into which he pro 
poses to put a steam engine and machinery for the 
manufacture of files. Ile proposes to start in the 
spring. 

George M. Rice, of Worcester, Mass.. has bought 
a controlling interest 
pany 


in the Washburn lron Com 
He intends to enlarge the capacity of the 
works so as to produce rails from steel manufac 
tured on the premises 


The Duryea Starch Factory, at present located 
on Long Island, N. Y., is to be removed to some 
point in the West, and the people of Quincy, HL, 
are making an effort to secure its location, 
hundred men are employed 


Several 


Mr. Otto, inventor of 
recently 


the 
obtained perpetual 


Otto gas engine, has 
injunctions against 
three English firms, restraining them from infring 
ing his patent, and in a fourth case has obtained 
judgment for an injunction. 

The St. Louis Age of Steel says; * Business con 
tinues slack at machine shops and boiler works. 
Foundries are little, 
attached to stove works 


domg except such as are 
Car building works are 
doing a comparatively small business, and works 
making hardware goods are only moderately busy. 
Heavy shape work at forging works has improved, 


the season for repairs to boats being at hand. 


Among other partly-finished machinery in the 
Stamford, Ct., is a travel 
ing crane of 22% tons capacity, with a span of 60 
teet for the Chicago and Alton Railroad. Another 
large traveling crane, destined for the Calumet and 
Hecla Mining Company, is under way, which will 
a capacity of 25 tons and a span of 48 feet 
rhere is also a six-ton pillar crane which swings 
round a full 


circle. This crane is operated by a 


carries, Steam is 
conveyed to the engine through the center of the 
crane pillar. 


The Norwalk Tron Works Company, South Nor 
walk, Ct, has issued a new Catalogue of the Nor 
walk Air Compressor, which, in addition to specific 
information of air-compressing machinery built at 
the works, contains valuable information in rela 
tion to the general subject of compressed air in the 
various uses to which it is put. The table on the 
loss of pressure in pipes, and the article accom 


| panying on the friction of air in pipes, are particu 
| larly valuable, 


as is also the article on compressed 


air engines. The catalogue is well printed and 


illustrated, and will be of use as a work of refer 


} ence to all interested in the subject. 


Grant & Bogert, Flushing, N. Y., are putting the 
Fitch electric light into their works—six are lights 
in the main building, and incandescent lights in the 


office and drawing-room. The shop is to run nights 


| hereafter, as they are crowded with orders. 


lhe special illustrated catalogue of heavy wood- 
Fay & Co, 
Cincinnati, O., gives the most information of any of 
its kind that has come to our notice. The engray 
illustrations of the ma 
ind letter-press 


chines, the plainly descriptive 


Several new machines are represented 
Hewes & Phillips’ 
new pattern Corliss engine, which they will build 


lron Works are getting out a 


in sizes from 35 to 1,000 horse-power, 
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Machinists’ Supplies and Iron. 





New York, November 8, 1883. 

There is no material change in the general supply 
trade 

In American iron, the activity expected towards 
the close of canal navigation is not apparent. We 
quote : No. 1 X Foundry, $20.50 to $21, with some 
choice brands $050 to $1.00 higher; No. 2 X Foun- | 
dry, $19 to $20. 

In Scotch pig sales are slow and unsatisfactory, 
with a tendency of prices to favor buyers. We 
quote Coltness, $23.25; Glengarnock, $23; Gartsher- 
rie, $23.50; Summerlee, $2250; Eglington, $20.50 to 
$21—all at yard. 

In steel raiis the most notable event is the an- 
nouncement, by the Lackawanna Coal and Iron 
Company, of the sales of 30,000 tons, for winter de 


livery, at $35, and that they will accept further 
orders at same price. 
Antimony—Hallett’s brand, 8%c. to %e.; Cook- 


sons, 10¢ 
Copper—Lake, 1544c.; other brands t4%c.to 145¢c. 
Lead is in moderate demand at 4. 15¢ 
Spelter—Refined, 8c. to 834c., with but little ac- 





tivity. - 
Tin—Small demand, with a tendency to lower 
prices. We quote for jobbing lots—Banca, 21%e. ; 


Straits and Malacca, 20\¢. to 208¢c 


WANTED * 


” Advertisements, 30 cents for | 
insertion Copy 
Thursday 





Sts. 


ws 


** Situation and Help 
each seven words (one line) each 
shouid be sent to reach us not later than 
morning sor the ensuing week's issue. 


Wanted 
gineer, who desires experience 
Address Box 12, AM. MACHINIST 

Wanted—Situation as Foundry Foreman, thirty 
years’ experience ; sixteen, as Foreman. Accus- 
tomed to all kinds of work, both light and heavy. 
Address, Foreman, care AMERICAN MACHINIST. 

Wanted—To correspond with traveling men who | 
have business with users of steam and macbinery 
Men traveling in the Middle, Western, and South 
ern States preferred. Eagle Iron Works, Detroit, 
Mich 

Wanted 
engineer, 


A situation by a young mechanical en 
more than salary- 


A first-class mechanical and hydraulic 
as superintendent of a large manufactur 
ing establishment; must understand draughting 
and machinery. Addre - Gould’s Manufacturing 
Company, Seneca Falls. N. Y. 

An excellent draughtsman on locomotive work 
wishes a change. Ama good mechanic and accus. | 
tomed to manage men. First-class references 
Address ‘* Locomotive,” care of Am. MACHINIST 
office, 96 Fulton Street, New York 

Wanted—A situation as foreman moulder, by a 
first-class, practical man ; thirty years’ experience 
in the busines ; accustomed to all classes of work 
core-making, mixing, and melting of metals— con 
struction of patterns References. Address J. K., 
AMERICAN MACHINIST 

Wanted—A mechanical engineer and draughts 
man, who is thoroughly acquainted with the con- 
struction of first-class automatic engines, and has 
had much experience with portable and traction 
engines, and accustomed to manage men, will be 
open for engagement by next New Year. Address 
D., 101 AMERICAN MACHINIST. 





Wanted—Light machinery to build, by a company 
a have ample power and room. Address. snd 
1,024, New Haven, Conn. | 


Manufacturing property for sale, 30,000 feet floor 
space,competing point for four trunk lines railroads, | 


switch from door. Write for terms and dese ription: | | 


B. W. Payne & Sons, Corning, N. Y. 

Corliss Condensing Engine for sale. 18/’x42 
cylinder; wheel, 18 ft.; diameter, 26’’ face. In| 
thorough order; used less than one year. Also a | 


| 
great variety of portable and stationary steam | 
engines and boilers, both new and second-hand. | 
S. L. Hoit & Co., 67 Sudbury street, Boston, Mass. | 


WRIGHT MACHINE CO. 
WORCESTER, MASS. 


STEAM ENGINE GOVERNORS « 








WATER WHEEL GOVERNORS 
NOISELESS DOFFER COMBS. 


HORACE THURSTON, 84 Clifford St., Providence, R. 1. 


MANUFACTURER OF 


FINE TOOLS & SPECIAL MACHINERY. 


Jewelers’ Rolls and Flatiening Dies accurately ground 
and lapped. Index Drilling, Irregular-formed Cutters and 
Giauge Making, Bevel and Spur Gear Cutting, up to 6 dia. 
4 pitch Fluting Taps, Reamers, and P lungers. Having put 
in a line of Brown & Sharpe Mfg. Co.’s tools, lam prepared 
to do work of a character not done in ordinary machine 


Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 











| Engineer. 


AMERICAN 


BRASS WORKING MACHINERY. 





12 in. & 16 in. Monitors 


Double Key 
Lathes, 
Speed Lathes 
Slide Rests 
Revolving 
Chucks for 
Glote Valves, 
Two-Jave 
Chucks, 
Small Tools 
and 
Fixtures. 


WARNER & SWASEY. Cleveland, 0. 





“COMPOUND” BOILER: 


HOW TO USE IT AND RUN IT AT SEA, 
Explaining causes of all corrosion and the forma- 
tion of scale, with instructions for its entire pre- 
vention, together with useful information for main- 
taining Steam at Sea. Illustrated. By a Sea-going 
8vo, paper, 40 cents. 


E. & F. N. SPON, 35 Murray St., N. Y. 





‘The Economic Patent Boiler Feed Pump 


Manufactured by I. B. DAVIS & SON, Hartford, Conn. 





The only double-ac ting geare “dl pump, geared five 
toone. Allits parts are arranged for durability. 
It is made of the best material and in the most 
workmanlike manner. Economical in its operation. 
Interchangeable in allits parts. Duplicates of all 


| the parts always keptin stock. 


‘BENJAMIN F. KELLEY, Agel, 


|No. 91 Liberty St., New York. 


By Samuel Hatch & Co. 


Office, No. 9 Congress Street, 


BOSTON, MASS. 


LARGE SALE OF MACHINERY, ENGINE, 
SMALL TOOLS, BENCHES, &c., &c., 


On Thursday, Nov. 15th, at 10 o’clock, A, M., at 
Store No. 174 Oliver Street, Boston, a large stock 
of Machinery, consisting in part, of 32 Lathes, 7 
Planers, 10 Drilling Machines, 3 Pulley Machines. 
4 Milling Machines, 4 Emery Wheel Machines, 1 





PUMP, 


Gear Cutting Machine, 1 Bolt Cutting Machine, and 
a large lot of small tools, 
SAMUEL HATCH A CO. 





OuUR ZTsATEST CATALOCUE 


Of Scientific Text Books and Industrial Works 
(48 pages), including our editions of John Ruskin’s Works, 
will be mailed free to any one ordering it 
JOHN WILEY & SONS, 15 Astor Place, New York. 


COOKE & CO, ™u™ 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


‘The Waters 
Perfect Governor, 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer's 
Lever, and Solid Com. 
osition Valves and 

Seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 





Please send for cir 
cularand state that you 
saw the advertisement 
in this paper. 








m 


New and Complete 


uyUSLT PUBLISBAaDpD 


[llustrated Catalogue, 





OF BLAKE’S 


IMPROVED 


STEAM 





PUMPING MACHINERY. 


SEND FOR 


Address, GEO. F. BLAKE MANUFACTURING COMPANY, 


95 & 97 LIBERTY STREET, 
NEW YORK. 





A COPY, 


44 WASHINGTON STREET, 
BOSTON. 


| 








ACTIINIST 


NI 





Send for new 
Illustrated 


Catalogue. 





INDEPENDENT 


CONDENSING APPARATUS 


A BSPBOIALTY. 





92 & 94 Liberty St. | 54 Oliver St. | 49 
NEW YORE. | 


BOSTON. 








NovEMBER 24, 1883 


The Deane Steam Pump Co. 


EXOT YORE, MASS. 


° m™L a 
N. 7th St. 


| PHILA. 





226 & 228 Lake St, | 620 & 622. Main St 
cHicago. | ST. LOUIS, 


MANUFACTURE 


STEAM Ponirt MCacaicRy 


For Every Possible Duty. 





UNION STONE COMPANY, 


Patentees and @) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. - 


Automatic Knife Grinding aceaeama: WwW aooe F Polishing Wheels, Grinders’ and Polishers’ Supplies. 


Catalogues on application. 


40 HAWLEY STREET, BOSTON, Macs. 









Is the Standaed of Excellence 


AT HOME AND ABROAD. 





Steam Pump Works, 
Foot of East 23d St., New York. 





THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
It is moderate in 
cost, compact in form, and not liable 


wheel ever made. 


to get out of order. 
—BUILT BY— 


THE HOLYOKE MACHINE CO. 


SHOPS 


Holyoke and se acisial: Mass. 


Send for Catalogue, Circulars 
to either of the above places. 


and Price List 















5 in. 
Cutting-off 
MACHINE. 








Factory : Providence R.1. 


Offices: 


(220 Franklin St., Boston, Mass, 
(228 Lake Street, Chicago. Ill. 











CLEVELAND TWIST DRILL COMPANY, 


24 & 26 West St 
101 Cnambers St., 


, Cleveland, 0 
New York 
mto, Canada. 


Mail B'id’g Tors 





BETTS MACHINE COMPANY, 


Wilmington, Del. 


MAKERS OF 


IMPROVED 


MACHINE TOOLS 


FOR 


Railway & Machine SHOps, 


From Patterus of the most 


MODERN CONSTRUCTION. 
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| oN Ic H Oo L Ss o N Fr IL E co. SCHUTTE & GOEHRING, Manufacturers. 
SOLE MANUFACTURERS OF ? THE KORTING c 0 v D E v S FE R 


| 
| EXHAUST-STEAM-INDUCTION 4 
A N D Always Reliable. Send for Circular. 
7 Operates equally well when supply flows to condenser from one foot 


Will lift water without any pump. 


HAVING TH Ee INCREMENT CUT. | fallor more, Requires no hot well, ee ee most satisfactory results obtained. 
Also, FILERS’ TOOLS AND SPECIALTIES. 12th & Thompson Sts. Phila. | A. Aller, 109 Liberty St. N.Y. | Jarvis Eng. Co., 7 Oliver St. Boston. 


‘“Wicholson File Co’s’? Files and Rasps, ‘‘ Double Ender” Saw Files, ‘‘ Slim” Saw Files, z 5 
LECOUNT’S STRAIGHT TAIL DOG, —— © !¢ d:ven from a Stud in the Pace Plate. 


‘‘Bacer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels PRICES. 


























No.1, 34in. $ .70 No, 10, 244 in., $1.60 

ee ee 80 11,214 ** 1.60 

Manufactory and Offices at Basin R. e+ U. S.A a ae, OS 80 “ 423 ‘* 1.80 

“ @. 16. * 95 « ne 2.00 

Peo eee. ™ —t “5 14 05 “ug “ 230 

“ 6 & °° 1.10 * pes 3.00 

TESTIMONIAL ON THE MERITS OF THE ‘6 : “8 as 10 “aes *  3nO 

“e 8, 134 ‘6 1295 47. 5G “ 4.2 

“ 9, 2 “ 1.40 “ 18, 6 “ 5 OO 

tN A B 0 R A T 0 a 1 Set to 2inches, $9.05 Full Set, $34.10 
TAM t I 4 


oOo. W. TuaeCOUNT, South Norwalk, Conn. 





ARMINGTON & SIMS ENGINE CO.. 


PROVIDENCE, R. I., August 24th, 1883, 
THE ASHCROFT MPF«. Co.,, 
111 Liberty Street, New York. 


Gentlemen:—Your letter received. Our experience with the 
Tabor Indicator has been satisfactory. We ordered one of 
your first indicators to test our 12x12 engine, running 3°0 
revolutions per minute. This was the first engine we built 
for Mr, Edison, it was sent to the Paris Electrical Exhibit on 
with his large dynamo; we have built 135 engines for him 
since,we used every indicatorin the market at that time, and 
all failed to produce a satisfactory card at 350 re volutions, 
except the Tabor. To this instrument is our successina 
measure due. We now have three Tabor indicators and you 
have our order for one pair to be sent to England. 


Respectfully yours, 
GARDINER C, SIMS, Supt, 


MIULCING MACHINES, oe. ubé sr. 


THE “MONITOR.” FRIEDMANN’S - TROY. N. Y. : , i TD conics aaa aaa 
Patent Ejectors, T. NEWS PREPARED a noun ITB ATOR, VISIBLE none 


water cizvanors, | ROOFING. 


For steep or flat roofs. Applied by ordinary workme: 
For Conveying Water and Liquids. | Agents Wanted. T. NEW, 38 John Street, New York 


at one-third the cost of tin. Circulars and samples free 
Pat, Qilers & Lubricators, &c, 


wm. monwzmr, The Baragwanath Steam Jacket 


Manufacturer of 


cortiss ced Water Heater & Purifier. 


Ist AV.cor. 30th 5! 
New York, 








Manufactured by the 


Pasi Boiler Works, 


CHICACO, ILL. 


Best Feed Water Heater 


IN THE WORLD 


Delivers Feed) Water several 
degrees above Boiling Point. 


Reduces Back Pressure on Engine 


Prevents and Removes Scale 
and incrustation from Boilers 


SAVES FUEL. 


Increases tho omg Capacity of 
3) 
Boilers, and saves Boiler Sepals, 








Steam, ' Water, 
Air and Gas. 


Automatically re- 
duces the pressure § 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 
co. 





















STrtie ep 


0 


ates a 





ae 

















Is guaranteed to be 
1. Aperfectinsurance 
against the cutting of 
Valve-seats, Cylinder 
and Governor Valves 
of the engine 
2 Itwill pay for itself 
| in 6 months in saving 
of oil, coal, and packing. 
3. It willinsure more 







































= hor peer lips amine 
to 2 stro cap ! ute, 
NATHAN & DREYFUS & a ae thus increasing the power of the engine Monutestared ty : 
’ . 264 HOLLAND & THOMPSON, 217 River St., Troy, N.Y 
Patentees and Manufacturers, ec 4 4 et 
92 and 94 Liberty Street, |M < = = 
b OW LIME & YON-LITING etn NEW YOR. "|e a gE 
_—_— a: <>] 
BEST BOILER FEEDERS IN THE Send for Illustrated Catalogue. | ——l 2 ney © 
W ORL eo = » 
EF cs & 
= ” ws 
oO re] wm = ASBESTOS ROPE PACKING, 
ratt Return steam Trap Butfalo Cupola & Forge Blowers. | 8 & * ok og 
ao = ti ASBESTOS FLAT PACKING, 
rTHE PRATT & CADY CO., MANUFACTURERS, Warranted su- (7) ie S ASBESTOS SHEATHINGS, 
5 This trap auto- perior to any) @ = ‘ ASBESTOS GASKET 
matically drains the other make. fod oo | ASBESTOS SUILDING FELT, 
fata Aad gg ner al All sizes and Made of strictly pure Asbestos. 
ion from heating styles for every 79 
fore? drying me sassot work” | ROX Turret and Speed Lathes H. W. JOHNS MFG CO., 
ors, $5 r a- 
chines,‘boiling pans, BUFFALO 87 MAIDEN LANE, NEW YORK, 
and wherever con- } —AND— Sole Manufacturers of H. W. Johns’ Genuine 


densation occurs in 
steam pipes under 


A ASBESTOS LIQUID PAINTS, ROOF 
FORGE Swivel Head Engine Lathes, pints, ROOFING, STEAM PIPE AND 








pressure | (whether | , : BOILER COVERINGS, FIREPROOF 
Piece pra o below the | co. (16. ané 96in. from now patterns.) COATINGS, CEMENTS, ETC. 
ply ..6 steam), re- BUFFALO, N.Y. GEORGE 6. GAGE WATERFORD, N. Y. | Descriptive price lists and samples free. 
; Mmturning the same 
direct to boiler. Superior to any shafting in market for the following reasons, viz. : 
The only trap that maintains its full capacity when pressure is reduced, Send for Uata . : 
Offices & (SIGOURNEY ST., HARTFORD, CONN. logue anc} Ist.—It is perfectly straight and round. 








Warerooms; (A. ALLER, 109 LIBERTY ST., N. ¥. prices. ad. —It can be rolled accurately to any desired gauge 
Sizes made 
from 1, to a 3d.—It has the beautiful blue finish of Russia Sheet Tron, rendering it 
THE advancing by sixteent bs. less liable to rust or tarnish than shafting of the ordinary finish, 
Ps ith.—It will NOT SPRING or WARP IN KEY SEATING like 
avi on m rove te am um Price lists, most of the other manufactured shafting sold in the mar 
i a j with . ferences and other ket, and as a consequence, is admirably adapted for 
i nformation LINE AND COUNTER SHAFTING, 





urnis waa ‘d on application to 


DAVIDSON STEAM PUMP CO. iixnon Tox co., POLISHED “irr 
| Sole Manufacturers, 


B41 to 47 Keap Street, Brooklyn, N. Y. _— : 4 ee no eens OE 


Philadelphia Agent : 


Warranted the 
BEST PUMP made 
for all situations, 





6th.—It is made of ae ae 








DANIEL KELLY, 51 North Seventh Street. 





| WORTHINGTON 
PUMPING ENGINES 


AND 


STEAM PUMPS. 


ncn Henry R. WORTHINGTON, 
LIDGERWOOD MF’G co. New York, Chicago, 


cen Balt Hale leo sai 


Works: Partition, Ferris, and Dike- | 
man Streets, Brooklyn FOR HARD COAL OR COKE, | 


UG. S. WORMER & SONS, Agents 
Chicago, St. Louls & Detroit | BRADLEY & C0., - Syracuse, N. ¥. 


Improved Hoisting Enpines, 


Specially adapted for 


MINING PURPOSES. 
ALL SIZES. 

With Reversible Link Motion, or | 

Patent Friction Drum. 




































































AMERICAN 


THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 45,000 in Use. 


Adopted by the Largest Mills and Manufactories, 























Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


34 “BEACH STREET, BOSTON. 


& GORHRING, 


ff KORTING DOUBLE TUBE 
INJECTOR, 


“THE LEADING BOILER FEEDER. 


: ; OPERATED BY ONE HANDLE. 

a Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 
OFFICES AND WAREROOMS: 

12th and Thompson Streets, P ‘hilade Iphia. | A. ALLER, 109 Liberty St.. New York. 

JARVIS ENGINEERING €O., 7 Oliver St., Boston. | GEORGE A. SMITH, 141s ) Main St., Rie hmond, Va 

POND ENGINEERING CO., 709 Market St. St. Louis. | H. P. GREGORY & ¢ 0.. 2< alifornia St., San Fran’ co 

(. E. KENNEDY, 438 Blake St., Denver, Col. PHILIP BUCHNER, 325 Robert St., St. Paul, Minn 

ie R. LOMBARD & CO., 1026 Fenwick St., Augusta, Ga. 











Manufacturers. 


SCHUTT E 






SEND FOR 


CIRCULAR. 





VOLNEY W. MASON & CO. CLEM: z MORSE 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, PR. lI. 
Hydraulic, Steam, Belt, 


IMPROVED aii PLANER 
and Hand Power, 


Pianes 16 incnoes 
high and wide, and 

With most approved Safety 
D leviees such as 


has 12 inch stroke 
It has power 
AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c, 





ruler 7 z 
own 
in cut, or er¢ 188 feed 
only, if destred. 
Also, quick return 
motion and screw 
running whole 
length under bed. 
It is self-oiling xo 


cross and an 
down feed as s 


its ways. ALBRO-HINDLEY 
R.A. BELDEN py SCREW GEARING. 
& CO. 41] & 413 CHERRY ST,, Phila. 





Branch Office, 108 Liberty St. N.Y. 
~ ORICINAL 
Steam Gauge Co. 





Danbury, Con 


IMACHINERY 





TT 












s. Estab. in 1851. 
STEAM Bus. Estab. ir 

‘ ee ‘ Incorporated in 1854, 

For Reducing and Pointing Wire, yy gary : 
rE specially adapted to pointing wire rods and (| j || (; } 
wire for drawing a 
t ldress the padi 
For machines or informe ston, addres LANE’S 


manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
A BOLT HEAD 


—-AND 


NUT MILLER, 


Of Original Design, for $150. a: 


SEND FOR CIRCULAR. 


Dwight Slate, 


HARTFORD, 


. ROBERT KENT, 


45 to 49 Jay St., B’Klyn, N.Y. 
MANUFACTURER 


PLATE 
i BENDING 
ROLLS. 


Punching. Shear- 


Ing, and Riveting 
MACHINES 


WESTCOTT’S ¢ DRIL 


& DRILL 





IMPROVEMENT. 








IMPROVED a 
? Thompson's Indicators = 


AMSLER’S 
POLAR PLANIMETER, 


AND THE PANTOGRAPH, 


AMERICAN STEAM >. 00., 


Sole Manufacturers, 


86 Chardon Street, Boston, Mass. 


Send for New Illustrated Price 


CONN, 





List and name this paper. 


J.C. BLAISDELL, Pres. 
E. BURT PHILLIPS, Treas. H. K. MOORE, Sup't 


Cayck: 










“SNE SWEETLANO 


a 





LEE 








Send for Price List. 





Little Giant “‘Improved,.”’ 
ONEIDA STEAM ENGINE & FOUNDRY C0. 
ONEIDA, N. Y. 
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THE HARRISON SAFETY BOILER, 


For All Steam Purposes, 


= THE BEST. 


> Unequalled for SAFETY, DURABILITY, and the 


ECONOMIOAL GENERATION OF DRY STEAM. 
3 Address, 


HARBISON SAFETY BOILER WORKS, 


Germantown Junc. Philada., Pa. 


Or GRAYDON & DENTON MANUF’G CO., Gen. 
No. 1 Park PLace, NEW YORK. 


CLUTCH PULLEYS 
D CUT-OFF COUPLINGS, 






Agents. 





FRICTION mys toSeP abso 


AUTOMATIC CUT-OFF ENGINES, 





OF IRON 
OR STEEL 


DROP FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 


Pe PRT DROP PRESS. 


—-BEECHER & PECK, CONN. 








, “a Foundry and 
Machine Shop. 


le Panishiog uniform motion under varyine circumstances 

jand particularly adapted to Electric Ligntine Machinery, 
Grist Mills, Cotton Mills, etc., devex ping the greatest 
| amount of power from 2s ‘small an amovnt of fuel and 
water as any non- condonsing enginemadc. Send for our 
circular “cc,” of f high: igh-grade engines. Established in 1840. 
Box 1230. AYNE & SONS, Corning, N. Y. 


CUTTING OFF MACHINES, 


4% in, and 2% in. 


CENTERING MACHINES, 


4% in, and 2 in. 
WARREN HASKELL & CO., Boston, Mass. 


YALE CLOCK €0., 


NEW HAVEN, CT. 
Special facilities for mak- 
ing INVENTORS’ MODELS, 
ELECTRICAL APPARATUS 
and other mechanism requir- 
ing BRASS WHEEL GEAR- 
ING. Estimates for mz unu- 
facturing same on largescale 
furnished on application. 











POWER PUNCHES. SHEARS, 
HAMMERS. | 


We make over 100 sizes of Punches and Shears, | 
Double and Single, varying from 500 to 86,000 pounds | 
in weight, and adapted for every variety o work | 
The Double machines are equal to two Single ones | 
as each side is worked —— Also 
ADJUSTABLE HE 

CUSH Sie HAMMERS 
Of ali sizes, unequalled for efficiency and durability. 


The Long & Allstatter Co., 


HAMILTON, OHIO. 













COMPENSATION 


GOVERNOR 


OVER 27,000 IN USE. 


Unequaled for Accuracy, Safety, 
Convenience, Durability, Work- 
manship, and Design. Address, 


The Gardner Governor Co., 
QUINCY, ILL. 


NEW YORE AGENTS, JAMES BEGGS & CO. No. 9 DEY 6ST. 


Horton Chucks 


UNLESS OUR TRADE MARK 


“The Horton Lathe Chuck, 


Is Stamped Plainly gz on their Face. 
~ Catalogue. 


Send for Illustrated | 


7 F.£. REED, 


Worcester, Mass. 








They 
are not 


ai | a = 
Engine Lathes, Hand Lathes, 
SLIDE RESTS and PLANER CENTERS. 








NEW HAVEN MANFG. 6. £0., 


New Haven, Conn. 


IRON - WORKING MAGHIVERY, 


Planers, Shapers, Drills, Slotters, &c. 





THE E. HORTON & SON CO., 
Canal St., Windsor Locks, Ct., U.S, A. 





HIGOPEE, DRILLS 


CHI 
METAL G:W O00, 





‘NO BACKWARD ‘MOTION. TO ‘DULL THE TOOLS. 


For Sale by the Principal Hardware Dealers. 
J.H. HOAGUE & CO., Man’f’r, CHICOFEE, MASS, 
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ip w ay DFORD, 
MASS. 


MORSE TWIST DRILL & MACHINE COMPAN 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 





SOLID AND SHELL REAMERS, BEACH'S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 

All Tools Exact to Whitworth Standard Gauges. 

GEO. R. STETSON, Sup’t EDWARD 8S. TABER, Pres’tand Treas. 


(OMBINED PUNCH & SHEAR 


BUILT BY 


HILLES & JONES 


WILMINGTON, DEL. 


annexed cut is the design of all sizes that are 
When desired we place ¢ 
small engine on the machine, the crank of which 
goes on where the pulleys are now shown. The 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
sliding-heads counterbalanced. For particular work 
the hand-whceelis use dtoset the punch to mark before 
throwing in the ¢ The stripper is adjustable to 
different thicknesses of iron 





The 
driven by belt power. 





utch. 


Six (6) Sizes. 
: 


SCHAFFER & BUDENBERG, 40 John Street, New York. 


oAX EE AES’ EX Ew BCca ~~’ “ea Pee 
Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Con- 
Pi Bt Exhaust Steam removes the Back Pre ssure. 
Utilizes a power heretofore thrown away. Works auto- 
matically at a steam pressure of less than half a pound. 
Adapted to all pressures. For Locomotives as well as 
Stationary Engines. 


WORKS AT BUCKAU, CERMANY 
AGENTS: 





BRAMAN, DOW & CO.. Boston. 
_ G. W. STORER.. "149 ‘North Third Street, Philadelphia. 
MURRILL . KF WAS BR rh mene clere aR m ee aET Baltimore. 
n AX © PRENTIO“. ......2:. -Chicago 

. O. NELSON MANU -_ ‘be RING CO.. St. Louis 

. Teer eme & OO... . .ccresescce ouisville 





L 
now ARD IRON WOR KS - Buffalo. 
THE T. J. NOTTINGHAM M’F°G & SUPPLY ‘CO. ,c incinnati. 

















OT PE 0 
A.M. POWELL&CO., > Fase va 
Worcester, Mass., Bridgeport, Conn. 


MANUFACTURERS OF 


Leon Workine Machine 


ENGINE LATHES 


16 ineh to 80 inch Swing. | 
To Plane 22 to 82 inches Square. | jm 
Chucking Lathes, Pulley Lathes, &c, 

Ee Write for Prices and Descriptive Circular. 


M’f'r’s of 






PATENT 
Die Stocks, 


For threading 
and cutting off 
pipe without 
the aid of vise. 
Only one 
man re 
quired to 
thread 6 
in, pipe. 


BRAINARD 















cha 
ges 
ou e 
oa 
<2 8 s 8 
/ ROLLSTONE MACHINE CO. $55 
45 Water St., Fitchburg, Mass, 22% 
CAUCE LATHES, EZ= . 
Rollstone Lathe with acs 
improvements on, Wat: - . Esa 
< moth Lathes, and Pa 2523 UNIVERSAL, (6 sizes.) 


PLAIN, INDEX, 
KEY SEATING, 


TRAVELING aaa 


and other MILLING MACHINES made by 


BRAUIARD MILLING MAGRIE 60, 


Works at HYDE PARK, MASS, 
Boston Office, 36 OLIVER STREET, 
AGENTS IN 

f Masve ll & Mo 
th Machi ne Ci 





SW YORK: Mannir 
ILADELPHIA: 
ICAGO. C. E. ¢ 
LOUIS: Hill, Clarke & Co. 
San PRANCISCO: H. P. Gregory & Vo 


MACHINE MOULDED 
Spur and Bevel 
Ms, 


GEARS 


Palle (astinos, &e. 


Special Inducements 
to the Trade. 


, 111 Liberty St. 

925 Market St 
208 Lake Street 
800 N'th Second St 
»2&4California St. 


Ls 
Ls 





BA te NES” 
Patent Foot and Steam Power Machinery 
outtite for Actua] Work-shop Business. Lathes for Wood 
or Metal, Cireular Saws, Bormere, Mortisers, Tenoners, 
etc., etc. Machines _ tral if desired. Descriptive Cata- 
logite and Price List f 


. F. & JOHN BARNES, 1995 Main St., ROCKFORD, ILL. 


SWIFT'S AUTOMATIC 


LUBRICATOR 


FOR STEAM ENGINES. 


POSITIVE FEED, 
FLASH ‘“‘ SICHT.” 


NO EXTERNAL OR INTERNAL PIPES, 
NO CLASS TUBES, 
OR LOOSE JOINTS. 
ALLEN W. SWIFT, 
Elmira, N. Y. 


Complete 








ny 


in 





A 


List mailed on application. 


POOLE & HUNT, 


BALTIMORE, MD. 








HINIST 


> 
> 


MA 


1% 


_ J, SAUNDERY SOM, 


Pipe Cut ting i Threading Machines 


TAPPING MACHINES, 


For Steam Fitting, 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
Superior 10, 12 & 16 in. 


R speed Lathes 


1 
also 





SEND FOR CIRCULAR, 





If You Want the Best STEAM PUMP 

For Mining, Railrond or Steamboat use, Paper Mill, 
Chemical or Gas Wor}. Tannery, Brewery orS 
kefinery, Draining Quarries, Cellarsor P 







igar 
r Plantations 

















Irrigating or ilyc iraulic Min ng, Sink ounds 
tions, Collier Dam, Sev er, Well Sinkin d othe 
Cont actors’ Work, or Raising or ar 1 it t 
kind of Menufacturingor Fi .w suilt by 
fo t des tive be e? Te a _— 
Phieon oil i en taraiie. ares e at! y reduced BFAY & SCOT a Dexter, Me. 
prices, hundreds of testimonials, ete. Mailed - 7 aac 
froa.. Prices 100 per cent, lower than thes Send for Description. 
Every pump tested fo yment and 
guaranteed ac repre ited onomy ar id 
E fliciency Uncqualled. P ileomete r Steam JOSEPH B. MATTHEWS, 
> - : ' > : 
Pump Co, 83 John St, N.Y. See prices next is of this pa AUTOMATIC ENGINES, BALTIMORE, MARYLAND. 
- a ee 
W, C. YOUNG & co., Worcester, Mass, “os E” Cae A 
MANUFACTURERS OF Aa Eee w eC Ee WH 


ENGINE LATHES, HAND LATHES, Machvuesinvented and designed anstinede to work i any 


Foot Power Lathes, Slide Rests, &c. practi2al purpos: 


SPECIAL NOTICE. ¢, WING, Pattern Maker, Greenfield, Mass. 


A POC — “come roa ENGINEERS. The Craig Double 
Edited by Joun W. Hii, M. E. 
Sight Feed Lubricator Co. 


Edition 10,000. Printed from electrotype plates on 
white No. 1 book paper, one ha ilf sti iff MOroCcCO COY- 
LAWRENCE, MASS. 
MANUFACTURERS OF THE 


Crile Double Sieht 
Heed Lubricator 


A Pocket Manual of useful labavens Sion for me- 
The Cheapest, Simplest and 


chanical engineers, steam and mechanics, 
containing 224 pages (set in vonpareil type) of care- 

Most Complete Lubricator 
on the Market. 


fully selected data, formulas and experimental in- 
vestigations from the latest and most approved 

Shows the oil going up and 
the water coming down. 








users 


sources 
Published by WiiiiaAM A. Harris, builder of Har- 

ris-Corliss Steam Engines, Providence, R. I., to 

whom all subscriptions for copies should be sent. 


.% A. FAY & eu aes. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, &c. 








Send for Circular and Prices 





A.F.CUSHMAN 


Au 8 
Berks k ok. zes, Independent, 4Jaw 


Combination 2 niversal Geared 
an ad Lever rass Finishers’ 2- 
: e ae J f Ps 

Variety silt Uaiiieeiaas aw, from 4 in "to 9 in.. Chucka 


WOOD WORKERS. 


Band, Serol! and Circular Saws 
Resawing Mae hines, Spoke and 
Wheel Machinery, Shafting, Pulleys 
e.c. All of the highest standard of 
excellence. 


Ww. H. DOANE, Pres’t. 


Centering and Drill Chucks, 
BEND FOR CATALOGUE, 





HARTFORD .CONN.U.S.A. 


THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 








D. L. LYON, See’y 


THE BEST BOILER 
FEEDER KNOWN. 
es Not liable to get out of 
FEF order. Will lift water 25 
P feet. Always. delivers 
water hot to the boiler 
Willstart when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS, 
Detroit, Mich. 


JEWEL 


FLUE HOLE 
CUTTERS. 





Patented 
August 31, 1875 





AMERICAN SAW CO.. 


Trenton, N. J. 





S.ASHTON HAND, 


Toughkenamon, Chester Oo, Pa., 
MAKER OF FIRST-CLASS 








ENGINE LATHES 


Is now in position to put on the market 


———— == grinding on end. ) 
‘ 14” ENCINE LATHES OF 

|t{AYERS MFG. CO.. CHICAGO, ILL OF NEW DESIGN 

guaranteed to be equal in material, design and 


|= workmanship to the best ever offe red. 


With Renewable Cut- 
ters. Eopt sharp by 











/WORCESTER MACHINE SCREW co. 









TOOLS for Machinists, Amateurs, Jewellers, Model | 


IIT LIBERTY ST NEW YORK 











Makers, Blacksmiths, Carpe ate TB, Coachmakers, ete, 
Send 20 cts. for doe ft ay Wo K, Cc — 300 Pages, | MANUFACTURERS OF 
TALLMAN & McFADDEN, Philadelphia, Pa, | STANDARD MACHINE SCREWS. 
| IMPORTERS OF JONAS & COLVER’S 


BMPiIiN mw PVoOoL STB La, 


| FOR CUTTERS, MILLS, TAPS, REAMERS, AND ALL 


Ei IN i TOO iss. 


SEND FOR STOCK AND PRICE LIST TO 
PRATT 82 CAINDESZ, FEiartford, Conn. 


REVOLVING K HEAD SCREW MACHINES AUTOMATIC WIRE FEED. 


Extra Strength and Power, of a Superior Design and Finish. 


WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 















TILE 
ome d 0 W qd 4 0 e lr. 
Safety—Economy in Fuel—Low Cost of Maintenance— 
P Dry Steam without Superheating. 


Correspondence solicited. Address, 


Edgemoor Iron 0o., Wilmington, Del. 
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WILLIAM SELLERS & CO., 


PEAILADELFYHIA, 


Machine Shop and Railway 


EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., 
Lathes, Planers. Drills, Shapers, Bolt Cutters, Rail- 
way Turntables and Pivot Bridges, Gifford 
Injectors, Seller’s Improvements. New 
Patterns. Simple, Effective. 


79 LIBERTY STREET. 


< BEVEL GEARS, 


Cut Theoretically Correct. - 


For particulars and estimates apply to 


BREHMER BROS. 


\ Machinists, 
440 N. 12th Street, Philadelphia, Pa 


“OTTO” GAS ENCINE. 


OVER 10,000 


ICAN 





No. 















Automatic Engines, 30 to 300 Horse Power. 
Throttling Engines, 4 to 100 Horse Power. 


Over 450 Engines and 10,000 Horse 
Power now in use. 


SEND FOR ILLUSTRATED CIRCULAR AND 
REFERENCE LIST, AND 


ASK OUR PRICES! 
THE WESTINGHOUSE MACHINE COMP’Y, 
PITTSBURCH, PA. 
94 Liberty St., NEw YorK. 


14 South é Janal St., CHICAGO. 
401 Elm St., Daas, TEXAS 


CURTIS 


Address, if more \ 
convenient, our 
Braoch Ottices: / 


mia EIC SCHUMM & CO., 
Main Ove Factory, Rag ae Walnut Ste. Phitad’a. 
Branch Office, 214 RandolphSt., Chicago. 
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Porter-dllen leh Speed Engine, 


430 WASHINCTON AVENUE, PHILADELPHIA. 


The Southwark Foundry and Machine Co, 


Sole Manufacturers. 
—_ 

The construc tion sof The Link used in the 
Porter-Allen Engine is shown in the 
cut. It isa leading feature, and produces the 
automatic cut-off. Its use greatly simplifies 
the construction and operation. 

Four Porter-Allen Engines have 
been working constantly (part of the time day 
and night), for 17 years, at Colt’s Armory, 
and are now pronounce ed as good as new. 


We have also unsurpassed facilities for the 
construction of Blowing Engines, Hy-= 
draulic Machinery Sugar Machinery 
and heavy work gene sally. 

A handsome ‘ly illustrated new work on High 
Speed Engines, has been issued by us for free 
distribution among engineers and manufac tur- 
ers. It has excited such an interest among 
scientific men and engineers as to call for an- 
other edition. 











a 
LUE PROCESS PAPE 


In Sheets and in Rolls. 


ri Prepared and Unpre- 
pare 


The best article for copying Drawings. 


iat’ & DUPLEX DRAWING PAPER. 


nion Tracing Cloth, 
iin INSTRUMENTS, COLORS & BRUSHES, 


In largest variety, 





i ELASTIC SECTIONAL 
WNon-Conducting Covering 


For all Steam Heated Surfaces. 
The Lightest, Cheapest and Best Covering in the Market. 
Cc. C. COWPLAND & CO., 
7144 Broadway, New York. 


Send for Circular, 


ee & ESSER, NEW YORK. 
© {| The Hoffman Lubricator. 











FOR LAGGING STEAM ENGINE 


CYLINDERS 


Ise Fireproof and Indestructible 
MEIN ETE AI: WOOT. 
Sample and Circular free by mail. 

U.S. MINERAL WOOL CO., 22 Cortlandt St., N.Y, 


Pressure Repulater 


For Steam, Water and Air, 
MANUFACTURED BY 
Curtis Regulator Co. 
61 BEVERLY ST., 


Boston, - 
GENERAL AGENCIES? 
109 Liberty St., New York. 








- Mass. 












925 Market St., Phila., Pa, 
80 Market St., Chicago, III. Mm : _ ILL 
Cor. Holliday and Saratoge > wre For CAT TAL 

Streets, Baltimore. 4 Ree 





7B gone 


qk WP. - Davis Joe 











CHICAGO, ILL. 
Manufacturers of 
Orme’s Patent 

LOCOMOTIVE 


MARINE 
RELIEF 
LOCK-UP 
SAFETY VALVES. 


These Valves have been 
approved by U. 8S. Govern- 
ment, 


M. Y. Office, 115 Broadway. 


i 





TEAM PUMPS, AIR COMPRESSORS, 
Friction Hoisting Engines, Vacuum Pumps 
and. Condensers, General Machinery, Steam En- 
zines. anes 3 to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 
The Norwalk Iron Works Co., 


SOUTH NORWALK CONN. 














UPRIGHT 


Drills, 


ALL SIZES, 


‘The | & Jones C0., 


WILMINGTON, Del. 





RUILDERS OF 


ilk 


48 & 72-inch swing. 


~ALDICREORD 


Cincinnati, Ohio. 


STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes, and heavy Iron Work generally. 





— 9) For Stationary and Locomotive En- 
® gines. The simplest Cup made. No 
water column to freeze. Lock the feed 
and it runs itself. Address, 
O. A. JENKS & CO., 
BINGHAMTON, BROOME CO., 
P, O. Box 287. Now YORK, 


veer —— 














BRIDGE POR r BOILER V ORKS, 


BRIDGEPORT, CONN. Designed expreniy for nice machinists’ work. 
LOWE & WATSON, Proprietors, 


By its use an absolutely level surface can be ob- 
tained with very little trouble. Size of File Block, 
pana Heel pence 214” wide, 10’ long, 34’ thick. 


KEARNEY & FOOT, 101 Chambers St., N. Y. 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry ste am. | 
The process for combustion of the gases is in | 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 


a@-Send for descriptive Circular. 





UpricHTt DRILLs. 





STERLING ELLIOTT. 
NEWTON. 
MASS. 
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/ P. BLAISDELL & C0., 


Manufacturers of 


eA" Machinists’ Tools, 


WORCESTER, MASS. 





SPECIAL MACHINERY. 








This cut represents a combination Hand and Power Planer 
for small work. It is made from new designs, and is as well 
proportioned as our larger tools, and is built first-class in every 
particular. The machine is run by two belts running at a high 
rate of speed, and is a very powerful tool. Has automatic hor- 
izontal feed, and head is graduated and will plane at any angle. 
The table is gibbed to bed to prevent lifting on a cut. Holes 
in table drilled and reamed. Every machine is furnished with 
a graduated vise and a pair of index centers. Racks and gears 


are cut; sliding surfaces scraped; feed screws of steel and 
square threads; nuts, screws and wrenches are case-hard- 
ened. Weight of machine, 500 Ibs. 











DREDGES 
guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine, 
‘ EXCAVATOR 
has a capacity of 6 cubic yards per minute in gravel. 
Very efficient and durable in the hardest hard-pan. 
Verrick lifts 8 tons. Circulars furnished. 


Combination Dredge. 





Combined Steam Excavator ai Derrick Car. 
OSGOOD & MACNAUGHTON, 
ALBANY, N. Y¥., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N. Y 





THE HENDEY MACHINE ite 


WM. B. BEMENT & SO seen tl 
Metal Working Machine TOOLS 


of all descriptions, 
and a great number 
Including 


STEAM 
HAMMERS, 


Steam and Hydrau- 
lic Riveters, Cranes, 
Punches & Shear: 

Bending Rolls, Place 
Planers, ete 


of sizes; 
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THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on appli 
cation. 


AN 







Built for Heavy and 
Continuous Work, and 
adapted to any re- 
quired speed. 


THE 
HARTFORD 
ENGINEERING 
COMPANY, 


HARTFORD, CONN. 
_ New York Office, 
~ Rooms 72 ard 23, Asior House, 
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WATTS, CAMPBELL & CO0,"=WARx. 


MANUFACTURERS OF 


Improved Corliss 


STTAM. ENGINES 


Ia Full Variety. 
Sizes varying from 30 to 2000 H, P. 


: Horizontal or Vertical, Direct 
a oy ting or Beam, Condensing, 
on-Condensing or Compound. 


Send for Circular. 





TOD 


PROMPTLY 
EXECUTED. 


The BUCKEYE AUTON 


Trade circulars and prac- 











tical treatise on Steam En- 
gineering free by mail, 


These Engines are carerully constructed for heavy and continuous duty, at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem. Ohio. 
STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; uniform at all ranges of power or aes 
pressure ; the fewest parts and working joints ; the best material 
correc tly distributed, and unexcelled in workmanship, balance, 
and smooth running. 


For Eastern and Southern States, apply to the 
Straight Line Engine Co., Syracuse, N. ¥. 


-For_ the West and South-West, to the 
M. Cc. Bullock Manufacturing Co., Chicago, Ill. 


Gordon & Maxwell Go., 


HAMILTON, OHIO, U.S. A. 
MANUFCTURERS OF 


\i r 4 y : ‘ Yoilap ‘nadane \ ‘ ) \ 
New and Improved Stvle of Boiler Feeders, Steam Pumps, 
-AND—- 

PUMPING MACHIN DRY, 

For all Special and General Purposes. = = 
“THE BEST MADE.” Send tor New Illustrated Catalogue, 














A | The 











Send for 
Catalogue 


pices. 









MANUFACTURERS OF 


) STEAM ENGINES 
AND BOILERS, (== ae 


CARRY ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVERY AlN 


AUTOMATIC CUT-OFF ENGINES, SHAPING os 


Kmbodying a New System 6 in. and 8 in. Hand and Power, 
of Regulation. | SEND FOR CIRCULAR 
THE GOVERNOR | BOYNTON & PLUMMER, Wercester, Mass 


wanes = 1nae 
| Hewes & Phillips’ 
tren Works, 


governing ever 
wark, N.J. 
—<—— 











obtained. Send 
for circular A. : 


BALL ENGINE CO. 


ERIE, PA, 


SECOND-HAND MACHINERY, 


CHEAP. 
3in. x 6 ft. Engine Lathe. Watts, Campbell & Co 
15 in. x 8 ft. ms “a Pratt & Whitney. 
in. x8 ft. Fitchburg Machine Co 





lv in. x 8 ft Lincoln. 
18 in. x 8 ft. ahd sin Lathe & Morse. 
Isin. x8 ft = Blaisdell. 


20in. x 6 ft. as ee Thayer, H. & Co 

1Oin. xX in 36 ft. Planer. Hendey. Good order 

36 in. x 36 in. 3 12 ft Planer. Niles. 

No. 4 sSerew Machine. Brown & Sharpe. A 1. 

Brown & Sharpe Universal Miller. Second-hand. 
NEW MACHINERY. 

13, 16, 20, 24, 30, 42 inch swing Engine Lathes. Ames | Manufacturers of 

16 in. x 6,7,8,10 and 12 ft. Engine Lathes. Bridgeport. | Planers, 


24in. & 36in. swing. Engine Lathes. Fifield 
DRILLS Lathes, 
16, 20, 22, 26, 30in. x 36in. Prentice New. Gear Cutters, 
Slate Sensitive. RS Shapers, é 
Pratt & Whitney, No. 0 and No. 2 Gang Slotters, ; 


42 in. Radial Drill Box 

PLANERS. 
bin. xX 16in. x 42in. Bridgeport New. 
Win. x 2in.x5ft. Ames ae 
24in. x 27 in. x 6,7 and 8 ft. 
Win. x Win. x 6,7 and 8 ft. 
9 in. Hewes & Phillips’ Shapers New 
15 in. x 24in. Hendey Shapers. os 
8, 10, 15, 20 and 25 in. Gould & Eberhardt Shapers. *‘ 
No. 2 Lincoln Pattern Milling Machine. Ames. NeW 
No. 2Screw Machine, wire feed. Secor. New. 
No. 1 Square Arbor Fox Lathe. Am. T. & M. Co 
4 in. Boring & Turning Mill, Bement & Dougherty 


ALSO 
Hydraulic Oil Presses & 
Veneer Cutting Machin- .4 
ery, Shafting & Gearing.- |, 

Heavy Planers a Specialty. 


The Allen 


PATENT 


Bioh Speed Sorin, 


Both Conde nsing and Non- Ciadnstag™ High 
New York Agent, economte duty and fine regulation guaranteed. 
Brown & Sharpe Manufacturing Co. Jubular Boilers and Steam Fittings. 


Bradley Hammers, B. BURBANK & co., 


Write full particulars of what is wanted. MINERS AND SHIPPERS OF 


E. P.OULLAGD, 14. BEY ST.WY.| cacleccee” Aare 


Furnished in any quantity, EVANSVILLE, IND.” 


pera va inns 40¥") 









BUREN CE LUIST RATA & BIN we 


OUR SPECIALTY IS 


Economical Powers 


Of 5 to 25 H. P. 


Of 1,900 in use not 
one has Exploded, or ean 
show a rupture—due to 4 
their absolute ‘3 
and simplicity. In tinish 
and constructicn these 
Engines are admirable, 
and will compare favor- 
ably with those of hi 
price. 
ing parts—a point of convenience to customers. 
Correspondence solicited, and Catalogues mailed to 
any 


, Established 1067 


safety 





xher . . : 
Each is built on on a perfect sy stem 1 ofiduplic t 


address. 


SKINNER & WOOD, 


MANUFACTURERS, 


ERIE, PA. 








For STEEP and FLAT ROOFS of all kinds; 
can be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky 
roofs of all kinds. Address, 

W.H. STEWART, 


74 Cortlandt St., New York 


THE BABCOCK & WILCOX CO. 
WATER-TUB 
STEAM BOLLERS. 
107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORE. 
An Branch Offices. 
BOSTON: 
50 Oliver St. 
P HIL ADEE tA: 


5th 
PIPTSBU RG i Hi: 





SA AN FRANC isc Oo 
50 S. Mission St. 
HAVANA 
60 San Ignacio. 





X r= 
Send to nearest office for Circular. 





New & Second-Hand Machinery, 


1 Engine Lathe, 10 in. x 346 ft. 

1 each, Engine Lathes, llin x 4and 5ft 

1 each, o 3in. x 5,6and& ft. 
1E ngine L athe, 14 in. x5,6and 8 ft. 


1 16 in. x 6 ft 

1 each, Engine Lathes, 16 in. x 6, 7, 8 and 10 ft 

1 Engine Lathe, 18 in. x 6, 8, 10 and 12 ft, 

: i, s 20 in. x 8, 10, 12, 14 and 16 ft. 

H 22in xs, 10, 12, 14 and 16 ft. 

1 24 in., any le sngth of bed to 26 ft 
1 26 in., 26 ft. 
1 28 in., . , 46 ft 
1 28 in., : ¥46 2s ft. 
1 30 in., Sac 28 ft. 
1 = 36 in., pi 3 29 ft 
1 42 in., i Me 28 ft, 
1 dg sod 4X in., 29 ft 
1“ ‘ 


15in.. x 4,6 vo 8 ft. Rod feed only, 
1 each, Turret Lathes, 13 and 14in. x 4 and 6 ft 
1 Fox Turret Lathe, 16 in. x 6ft 
1 Fox Lathe, 15in. x 5ft. Round Arbor. 
1 each, Hand Lathes, 10, 12, 15 and 18 in, swing. 
1 [ron Planer, 18 in. x 18in. x3 ft. 
1 each, Iron Planers, 20 in. x 20 in. x dand 5 ft 
1 [ron Planer, 24 x 24 x 6 ft 
1 each, Iron Planers, 26in. x 26 in. x 7 and 10 ft. 
1 Iron Planer, 30 x 30 in. x 10 ft. 
1 ; 36 in. x 36 in x 10 ft 
1 each, 16, 20, 22, 23, 25, 30, 34 and 38 in. Upright 
Drills. 
1 each, Nos. 2, 3, 4 and 6 Spindle Gang Drills, 
1 each, 8, 10, 12, 15, 18 and 24in. Shapers. 
1 each, Nos. 1, 2,3 and 4 Milling Machines. 
1 No. 2 Milling Machine. Lincoln Pattern, 
1 each, Nos. 2, 4, 5 » Wi ire Feed Screw Machines 
1 each, Nos. 3 and 7 7 Spindle Nut Tapper. 
1 Boring and Turning Mill, each 50 and 72 in 
1 Gray’s Screw Machine, to take all sizes to 1 in 
26 in. Gear Cutter. 
SECOND-HAND. 
Engine Lathe, 16 in. x 6 ft 
each, Engine Lathes, 18in. x 6 and Xft. 
Planer. 24x 24x 5and 6ft. 
‘ 30 x 30 x8 ft. 
36 x 36x 10 ft. 
10 in, Shaper. 
2- Spindle Edging Machine 





Bolt Cutter, to take sizesto 144 inch 
Suspension Drill. Back Geared. 
Return Tubular Boiler, 4 ft. x 144% ft 
2 Lincoln Pattern No. 2 Millers. 
All Kinds Machinist’s Tools and Rappiies. 
NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS, 
AND FOR THE NEW POLISHED SHAFTING,. 


H. PRENTISS & CO., 42 Dey St., N.Y. 


Merriman. 


| 


Rider's Pocket Drawing Tablet & Tools 


Invaluable to Draughtsmen, Designers, Machinists, In 
ventors, Engineers, Wood Engravers and Artists. A circu 
lar with fac-simile of the Protractor, which forms part 
of the Tablet, sent to any address on receipt of stamp. 


ww. BF. BIDDER, 
MAPLEWOOD, MASS. 





"THU Tah) 
Ne ai 


Try “Mie. ‘Co. 
ERIE, PA. 
Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron 
Supplied to the trade or the user. Send for catalogues, 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 


NEW NEW LETTER , PRESS. 


) EXTRA TABLE 

Cc try Portable, Re sliable 

and Orname sntal. Time, 

Labor and Space saved. 
.> (Three strokes of the lever 
gives a clear and perfect 
copy in 12 ane sonds. 
Send for Illustrate ac Jatal 

THE U. 8S. PNEUMATIC COPYING. ‘PRESS co. 
Factory, New Haven, Conn. New York Office, 628 Broaiway, 


















Mees: TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paver.) 





LIST OF NEW MACHINERY 


FOR SALE. 


One Engine Lathe, 20 fe et bed, 42 in. swing. 

One 18 ) 

One % each 14, 16 and 18 feet bed, 30 in. 
swing. 

One Engine Lathe, each 10 and 12 feet bed, 27 in. 
swing. 

One Engine Lathe, each 8, 10 and 12 feet bed, 23 in 
swing. 

One Engine Lathe, 
swing. 

One Engine Lathe, 12 feet bed, 20 in. swing. 

Three E ngine Lathes, 8 feet bed, 18 in. swing. 

One each 6 and 8 feet bed, 16 in 
swing. 

One Engine Lathe, 5 feet bed, 11 1n. swing. 

Two 314 feet bed, 10 in. swing, foot power Screw 
Cutting Lathes, 

Two Iron P laners, to plane 


each 8, 10 and 12 feet bed, 19 in 


8 feet, 30 x 30 in 


One to plane 7 feet, 26 x 26in 
Two u to plane 4 feet, 22x Wir 
One 6e to plane 3 feet, 18 in. x 16 in 


One each 22, 24, 26, 30 and 38 in. swing B. G.S. F 
Upright Iron Drills. 

One Shaper, 15 in. stroke. 

One Shaper. 12 in. stroke. 

One Shaper, 10in. stroke 

Send’ or lists of New and Second-hand Tools. 
The George Place Machinery Co.. 

121 CHAMBERS & 103 READE STS., NEW YORK. 


16 AMERICAN 


VICTOR MICROMETER CALIPER, 


MADE BY 


BROWN & SHARPE M’F’G CO., 


PROVIDENCE, 8R.I, 








KA 


$6.00. 
In Morocco Case, $7.00. 





This Caliper will be found a reliable 
and convenient substitute forthe Vernier 
Caliper, and will prove invaluable to tool 
makers, and to machinists engaged on 
small and fine work. Its accuracy and 
convenience for the purposes for which 

. is designed will be appreciated at once 
y those whose work requires such a too]. 
é binding and adjusting scréws furtitsn’ 


from use. Although graduated to read toe 


ensating for any wear resulting 
alf and quarter,thousandths are readily obtained. 


the ready means of com 
thousandthsof en inch, 


CAR WHEEL AND AXLE MACHINERY, 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS, 


h 













6 ss | 
> 
Sid pat 





DOUBLE AXLE eo 





NILES TOOL WORKS Hamnron 
EASTERN WAREROOMS, 22 S. SIXTH ST., PHILADELPHTA, PA. 





Wealan’s Diforeatisl Pulley Block, 


CAPACITIES FROM } TON TO 19 TONS. 
ONE MAN CAN LIFT 5,000 POUNDS. 


THEY HOLD THE LOAD SUSPENDED AT ANY POINT 
ALL SIZES IN STOCK, 


THE YALE & TOWNE MFG. C0., 


Manufacturers, Engineers and Ma hinists, 


PRINCIPAL OFFICE AND WORKS, STAMFORD, CONN: 
SOLE MAKERS. 
BRANCH OFFICES: 
NEW YORKE—62 Reade St. PHILA.—507 Market St. 
BOSTON —224 Franklin St. CHICAGO—64 Lake St, 


JUST OUT.- descriptive circular 











A preliminary illustrated and 
of the various types of cranes made by us, mailed on application. 





DIRECT BLOCK, GEARED BLOCK 


THE GRAY FLANER. J 


2 in. x 2in. x 644 ft,, wt. 7,000]bs, 26 in. x 26 in. x 814 ft., wt. 8,200 lbs. 
New Descriptive Cireular now ready, 


CG. A. GRAY, Jr. & CO., 


COR. 8TH AND fc AMORE STS., 
CIWCIWwIyTATI, OFTIO. 


Gall Doar, EE: GARVIN a co. 


AUTOMATIC.” sme gece gor 
Gear Cutters, 


Machinists 
NEWARK, N. J, 


TOOLS, 


Milling Machines, 

Drill Presses, 

Hand Lathes, 

Tapping Machines, 
Cutter 

Grinders, &¢ 


Send for new = 
lustrate 
Catalogue 
containing de- ™ 
scriptions of 
our machines, 
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THE PRATT & WHITNEY CO., HARTFORD, CONN. 


Have Ready tor Delivery: 

Drilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1 and 3, Manufac 
‘urers andManufaeturer’s Bench; Champion Drills; No. 0 Ga Drills, 10 in. 
Pillar Shapers. 1, 14 in. Shaping Machine ; Hand Lathes, 8, 12, 15 and 18 in. 
iswing; Cutting-off Lathes for 44 in. diameter. Revolving Head Screw Ma- 

| chines, Nos. 1 and 3; Hand Milling Machines, Nos. 1, 2 and 3; Power Milling 
| Machine, Nos. 2 and 3; Bolt Cutters, Turret Head, Nos. 2, 3 and 4; National, 
Nos. 2,3 and 4. Nos. 1 and 2 Screw Shaving Machines : ; No. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 16 in. Weighted and 19 and 21 
in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. Index 
Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter Grinders. 
20, 24, 26, 34 and 40 in. Planers. Drill Grinding Machines. Have increased 


discount on Combination Lathe Chucks; quotations on application. 2 and 3 
Die Sinkers; 10 and 18 in. Lead Tapping Machines ; 
Machines ; Nut Tapping Machines. 


DROP FORGINGS 


18 and 38 in. Chucking 





BILLINGS & SPENCER CO. 
HARTFORD, Conn.U.S.A, 





ALSO 
Billings’ Patent = salle vom Wrenches, iitzzs. 
FINISHED SCREW . CLAMP, DIE & COMMON 
PLATES AND DIES, |) 5. LATHE DOGS, 
GENULNE PACKER COMBINATION PLIERS, 
RATCHET DRILLS, |, BEACH'S PATENT - 


BILLINGS’ PATENT it mn eet ve % 
DOUBLE ACTION THREA D-Cl TTING TOOLS, 
BARWICK PIPE 


RATCHET DRILLS, TAP & . hot 
REAMER WRENCHES, WRENCHES. 


Billings’ Patent Drop Forged & Cold-Pressed Sewing Machine Shuttles 


AND ALL DESCRIPTIONS OF 
STEEL AWD IRON SSS FORGILI GS. 


ECLIPS 


te 
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Mills. dq 3 
= Threshers & A: 
Separators 4 ys 
§end for Catalogue and say where you saw this a P . 
=e &§ - 
FRICK & CO. a. 3 
35 E53 
Waynesboro, Franklin Co., Pa. y/ ag2e8 As i 
$3 - - SSE 
32 WR Ss 
ae U0 gS 2 3 
$ fy | | | oOo <x 5 = -) + 
/ | A = a - 2S 
Aamed 
» (Ate =: 
j sil Ss Ee 
5 | a A 





Manufacturer of ENGINE LATHES 
hs and Prices furnished o 
Lowell, Mass., U 


—\ from i6 to 48in. swing. Cut 


grap 


A \tion. 


GEO. W. FIFIELD, 








J. M. ALLEN, Presipent. 
B. FRANKLIN, Vicse-Presipent. 
J. B. Prerce, 


7. 
METAL GOO 
“Saor roncince, ae" 


Silos & Parker Press Ce, 


THE, BUFFALO STEEL FOUNDRY,""x-7. 


ORDERS AND CORRESPONDENCE PRATT & Ae RR HH, 
SOLICITED. Proprietors. 


LODGE, BARKER ; CO., Cincinnati, Ohio, 


MANUFACTURERS OF 


ENGINE LATHES, 


from 6 to 25-foot Bed, 
Turret Lathes, Hand Fox 














SECRETARY. 








_ Lathes, Valve Milling Ma- 
chines, Slide Rests, Box 
Chucks, ete., and Dealers £& ; 


in Machinists’ Tools. 


and lengths for immediate 7 
” delivery. 








PAWTUCKET.R.I. me 





I TAPS & DIES. 











